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forming \ rh fo put it differently, the horse is aid 
fu feed) the «a while the motor 1 paid the 

I i yasoline or electri ) Work with a horse 
is a by-product Most of the energy fed to it, is em 
ployed in building up and maintaining its own bodi 
healt! I i | e required no food during its idl 
hour hel would be little chance for the motor truck 
except peci conditiot ro be sure, a rking 
! se is fed more t il lle | but it does not 
rie sariiy f vy that the extra feed will all be con 
verted int ise f wo! 

It i ‘ important to know just what return the 
her i iving for the food it receives, because it eats 
fur r fue juivalent muecl rapid! than the 
mote cn nother page wil be found an illustrati 
hase figures furnished | the Massachusetts Inst 
tute of Tech cy showing how much work a horse 
does in an average working da v he engaged the 
service of hauling freight from a railroad freight house 
t i deal irehouse This is not necessari tvpica 

" ines f ransportatior but it does show that 
th ctua ‘ done by a horse may be far less than 
iit ruld i e without stud \ depicted ir 
our illustration the horse truck wa moving only 40 

! ent of I working day it was traveling be 
tween wat i md freight house only 19 per cent of 
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ehicle is too valuable a machine to stand idle at 
time during the working day If the truck were 
used as a locomotive many problems of its construction 
ould be eliminated. One of the principal difficulties 
met with in the ordinary truck lies in the provision of 
rings suitable fe conditions of traffic If the 
prings are hea ‘ ig for the fully loaded truck 
the wi be stiff « ugh to rack the mechanism when 
enicte L£ empypt 
It ma ‘ wught that irious time-saving expedi 
ents ¢ ‘ ied to the horse While there is 
doubt bette etu for the i estment ¢ 
d auc t lle time of the 5 t must 
be remem ed so that i ‘ moving that the 
ch Ss ( f Iperiori d so that 
thie ' ‘ ¢ the ept or w ¢ ‘ d 
tL eq ‘ nil est eriods f ecupe tl 
A Simple Parcel Post Wanted 
INCI tment of the Parcel Post f 
\ t 24th, 1912, and its introduction « J l 
if t il much ¢ Cis is een made 
¢ Ibi CSS it the « bpriie 1 . estri 
d unf ess of the ght me system 
ecified a for a reduectiol 
f ‘ " . I t shment 
f \ i ‘ th an i eight limit, over 
‘ ound limit ux 
Loe ding ece é the Ne Yor S 
dence give efore tl Post Office Dep ment Invest 
wating ¢ ttee eing f « siderable interest, i 
W 
‘ ‘ ¢ ; 
, . . . ae 
The Sun refers to the carelessness in the handling 
tf pac s, ho 1 one Instance | f th prud ies 





sent were received at their destination in a damaged 
(crushed) condition It is also stated that in other 
countries where the system is in effect, damage to pack 
ves in transit is comparatively rare, and there appears 
no reason why a similar security should not be obtained 





f It refers to the inconvenience of the special par 


, nd advocates a return to the ordinary 


cm post stamps 
letter stamp 
Referring to the zone system, the Sun continues: 
\ I serious difficulty s t ” syst which is 
ind plicated r normous size of the coun 
t t jus t s I t ippears n 
t t is t rr . . 1ousand 
pr that is rged rf $ N rt 
t I ) ga ier n Tuesda r nat 
king roa flat rat ind i irging that tl idea 
vould i ulk rat wher shippers d dri 1 
| mackages n th scales and pa t so ha 
i tor If such a syst Ww idopted it would prob 
j n practice that th short freights bala d 
t uv Certainly it w d ke for plicity, and if th 
i ti habituated to using par post to tl 
xtent it should used to justify itself, simplicity in its 
ms is a first consideration 


The act of 1912 provides for the change of rates 
and 


the Postmaster-General 


weight limits and the consolidation of zones by 


consent of the 
of the 


subject to the 


Interstate Commerce Commission when the cost 


service wil! not exceed the revenue therefrom 


If the plan mentioned above—‘‘that the short freights 
balanced the long’—is true, and according to the law 
of averages it should be, it follows that a single low 


loca li- 
suffi- 


uniform parcel rate applicable for individual 


ties as well as great distances should produce 


cient revenue to be self-sustaining 


With the introduction of perfected high-powered 


automobile postal vehicles capable of carrying large 
volumes of postal matter direct from one post office to 
inother, over night, between cities a hundred miles 
apart, much economy of transportation cost would be 


effected, and the expense of double handling be saved. 
rural delivery 
Postal 


start at 


\ similar use of the automobile post 


Progress 


end of 


proposed by the 
should 


W ron has been 


League, where a vehicle each 


the route, on a given hour, in opposite directions and 
carry merchandise and passengers by the parcel post 
system This would facilitate the exchange of farm 


produce along the route and provide facilities at low 


rates to the residents on the route for personal trans- 


portation 


Postal personal transportation has been in success- 


time. A 


low, yet pay 


ful use in a few foreign countries for some 


parcel based on a single 


will have a stimulating effect in the transpor 


simplified post 
ing rate 


tation of ht commodities throughout the country, and 





encourage trading by mail to a greater degree than 


ever before 
The Aeroplane in War 
LTHOUGH aeroplanes were used on many occa- 
sions during the recent Turko-Balkan campaign, 
their 
which 


dirigibles were conspicuous by absence, 


air-service could 


organized 


and there was no 


data on which to base our estimate 





give us any 


of the value of systematic overhead reconnaissance, 


or conflicts between the various types of fiving 


machines, or the attack and defense of localities 
by wa of the air. We must therefore hark back 
to the Turko-Italian campaign in Tripoli for actual 


although these 
had 


and 


War experiences; and were 


one-sided, in that the Italians three kinds of air 





eraft, dirigibles, aeroplanes captive kite-balloons 


had 


organized 





whereas the Turks none, the air service 


former Was and worked systematically and 


achieved certain definite results on which we e: 





to formulate opinions On the whole. we gather that 


and 
matter of 


both aeroplanes dirigibles were of great use to 


the Italians in the reconnaissance. On rare 





ecasions they assisted the artillery to find rgets and 

sulate their fire, and they enabled the staff to correct 
sisting maps | s of photographs, but with regard 
to dropping bombs the effects of the latter were de 
cided ol rather than material 

In « imited cases as regards inanimate objects 
of attac ieroplanes might be effective, as for instance 
f e destruction of railway lines, since “sowing” a 
umber of bombs, while the machine kept above a 
ength of permanent way, would not be very difficult 
As regards the destruction of fixed points, the aer 


ane is practically useless, unless large numbers are 


used, each carrvin 1 or two heavy bombs and com 





ing Comparatively close to the ground. Even so, the 
difficulties in obtaining accuracy of aim from the swift 
Vy moving machine are very “at jesides this, the 
Italians found that even in face of the indifferent 
marksmanship of the Turks it was imperative to keep 
it an altitude of 4,500 feet in order to remain out of 


range of rifle fire. There is no cover in mid-air, and 


if the bomb-droppers should descend low enough to 
vould 
and 


ficult and the chances 


take any kind of aim, the attacking aeroplanes 


have to run the gauntlet of a fusillade so heavy 


sustained as to render sighting di 


of escape from destruction very slight. Ranging on 


anes has been shown to be extremely uncertain 


1erop 
their speed, and for other reasons, but 


fire of 


on account of 


the sustained many rifles within say 1,800 feet 


and necessitating no special adjustment of sights would 
éliminate the process of range-taking. On the whole 


the damage likely to be done by aeroplanes dropping 


bombs is negligible, the moral effect on good troops 


most uncertain, and not worth the expenditure of gal 


lant lives and machines which are of much more value 
for purposes of reconnaissance. 


Rail Inefficiency 


that 
industry 


efficient 
steel rail, 


T has 


product of 


there is no more 
than the 


been said 
human 
and this is probably true; but it is also true that 
there is hardly any element in industrial activity which 
is so inefficiently employed. 


This fact will become apparent when it is considered 


that a rail is stressed almost to the limit of its endur 
ance, under violent shock and heavy pressure, for a 
few minutes at a time, and then allowed to remain 
practically idle for several hours. With the exception 


of the rails used in and about terminals and yards, it 
appears that for a very considerable percentage of the 


time the entire roadbed of a railway system is idle, 


while for the balance of the time it is violently over 


worked No 
men in 


modern manager w «ld venture to 


work his such an irregular and erratic 


manner 
rail 


the burden 


both as 


During the past decade upon the 


has been greatly increased, regards engine 


and cars; and while attempts have been made to im 
the rail, in 
fact still remains that it is subjected to conditions far 
form 


prove form, weight, and constitution, the 


more severe and unequal than almost any other 
of structural material. 

where the remedy lies remains to be determined, 
that 


Just 


but it would seem before attempting to produce 


a stronger, or more costly rail, the desirable method 


of procedure would be to attempt to use the present 


rail in a more efficient manner. The real usefulness of 
the rail lies in its carrying capacity, in its effectiveness 
as a means of transport; and hence such reduction in 
in frequency of trains 


with 


maximum loads and increase 


as would give maximum capacity nearest ap- 
proach to uniformity in burden, would apparently lead 
to maximum efficiency, and to such reduction in stresses 
as would render breakages extremely unlikely. 

It is probable that such a modification in operation 
would, at first, fail to meet with the approval of traffic 
managers, as tending to increase the cost of operation ; 
but when the limit,of capacity is attained, as seems to 
be nearly the case, not only with the rail, but possibly 
with some other elements of the great transport prob 
lem, we may be permitted to inquire whether the ineffi 
cient use of the steel rail is not simply one among a 
that railroad 
point of maximum capacity 


radical 


number of indications present methods 


have almost reached that 


which indicates the necessity for changes in 


the entire treatment of the problem. 
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Electricity 

Soldering Enameled Wire.—Now that enameled wire 
is coming extensively into use for winding electro- 
magnets and for similar work, it is of interest to be 
able to solder the ends of such wire in a ready manner 
and especially to clean off the coat of enamel so as 
to leave the ends bare. Where the wire is very fine, 
it is a very difficult matter to strip the enamel without 
breaking the wire, so that the present German method 
is a timely one. The ends of the wire are dipped for 
some time in boiling potash lye or in concentrated 
sulphurie acid, or again in a concentrated and cold 
lye bath, then washed for an instant with hot water 
and dried by dipping in alcohol. This leaves a clean 
surface of metal for soldering. 


An Electric Ice-cream Freezer has been devised by a 
London inventor. In the usual freezer tank, generally of 
large size for wholesale manufacture, hotels or the like, is 
mounted a tubular coil supplied from a ecarbonic-acid 
machine which takes the place of ice and salt. The small 
machine is mounted on a wall frame together with a small 
electric motor which drives it by belt from above, so that 
the outfit takes up very little floor space. Cleanliness is 
secured by the entire absence of crushed ice and salt, and 
It is claimed that the electrie 
device also gives considerable economy in working. 
Another point is that where there are electrie motors 
already in use for other purposes, the ice-cream machine 


there are no wet floors. 


can be driven from them without entailing the extra ex- 
pense of a motor. 


Packing for Lamp Bulbs.—What is known as the “‘ovi- 
garde” packing for electric lamp bulbs is proving quite 
a success in France. It consists of an individual wrapping 
for each lamp which was at first devised for transporta- 
tion of eggs, whence its name, and was afterward made 
in a suitable form for lamp bulbs. It consists of an egg- 
shaped shell made of corrugated paper with the corruga- 
tions running parallel to the length of the lamp. The 
envelope fits tight upon the lamp and is opened entirely 
down one side so that the wrapping can be opened out 
for inserting the lamp, then it folds over with an over- 
lapping joint. At the top is a small narrowed part which 
surrounds and protects the pointed end of the bulb. In 
this way the lamps can be simply packed in boxes like 
any kind of loose material without needing any further 
precautions. 


An Electric Gas-analyzer has recently been produced 
which serves to give a series of rapid analyses of fur- 
nace gases so that the combustion may be observed. 
Usually the amount of carbonic acid (or oxygen) is 
determined in this way. An electrie motor operates 
all the parts and the rapidly succeeding analyses are 
recorded on a paper drum in succession. By raising 
a small water gasometer bell to a given height by the 
motor, a standard amount of the furnace gas is drawn 
in, then it goes into a potash absorption chamber where 
all the carbonic acid gas is absorbed. The remainder 
passes from here into a second gasometer whose bell 
is on the end of a lever, and the bell rises according 
to the amount of gas sent into it. Should no gas be 
absorbed, the second gasometer receives the full 100 
per cent of the standard amount, and the pen attached 
to it by a light arm now rises to the top or to the zero 
line and makes a dot by an electromagnetic device, 
showing no carbonic acid. Were 30 per cent absorbed, 
it would rise less and indicate this latter amount. Then 
the gas is evacuated and a fresh analysis made, and 
so on quite automatically, once in about every five 
minutes 


An Ocean Telephone.—On May Ist what is probably 
the first ocean telephone call station was opened for 
public use. This is in Platte Fougére lighthouse on a 
rock lying about 114 miles to the northeast of Guernsey, 
Channel Islands. The lighthouse, which has no keeper, 
is fitted with a powerful fog signal, worked from shore 
by means of a submarine cable. In a fog ships creep 
up guided by the fog horn and drop anchor near the 
lighthouse until the fog lifts sufficiently to enable them 
to take the narrow channel to the harbors of Guernsey. 
In such case any pilot or ship’s officer by climbing the 
lighthouse can ring up Guernsey telephone exchange 
and report his ship. The telephone is reached by 
climbing a 42-rung ladder to the platform outside the 
lighthouse doors. Before he can leave the ladder the 
pilot pushes open a trap door which covers the manhole 
in the platform. The arrangement is such that the 
pilot cannot open the lighthouse door to reach the 
telephone until he has shut down the trap door over 
the manhole. The act of opening the outer lighthouse 
door connects the telephone fitted outside the inner 
door of the lighthouse, which is kept locked. Only 
one wire in the cable is available for the telephone, and 
even this wire is required for other purposes, and closing 
the door after using the telephone connects up several 
tell-tale devices. The lighthouse door cannot be left 
open by forgetfulness because the pilot must close it 
before he is able to lift the trap door in order to reach 


the ladder. 


Science 

Photographing the Aurora.—Prof. Stormer and Dr. 
Birkeland spent the months of February and March at 
Bosekop, in northern Norway, making photographs of 
the aurora, continuing the remarkable work of two years 
ago. As in the previous case, photographs have been 
taken simultaneously from two stations about 214 miles 
apart, connected by telephone, in order to furnish means 
of computing the distance and altitude of the aurora. 


Zigzag Lightning.—Photography long ago proved that 
what was once taken for zigzag lightning is really sinuous; 
i. ¢., Without sharp angles. Otto Meissner, in Das Wel- 
ter, offers an explanation of the angular appearance of 
lightning. He believes that the sudden glare of the flash 
causes an involuntary movement of the head or eye; the 
original image of the flash persists for a moment on the 
retina, along with the image produced on the eye in its 
new position. Thus we get the impression of a broken 
line. 


Canadian Weather Forecasting is the subject of a use- 
ful brochure just published by the assistant director of 
the Dominion meteorological service, Mr. B. C. Webber. 
The writer is perfectly frank as to the unsatisfactory 
scientifie side of weather prediction, and attempts to give 
only a digest of empirical knowledge pertaining to this 
work as carried on in Canada. It would be an excellent 
plan if the forecasters in all other countries would put the 
results of their practical experience on paper in the same 
way. 

A Superstition Concerning Mountain Sickness is re- 
ported by Mr. W. Bryce Douglas to prevail in Bolivia, 
viz., the belief that there is some connection between this 
affection and the presence of large mineral deposits in the 
mountains. This belief is refiected in a Bolivian name 
for the disease—“ veta’’—meaning literally a lode or vein. 
The natives thus attempt to explain the fact that the 
sickness is more or less local in its occurrence, and does 
not appear to depend solely upon altitude. The pass of 
Livichuco, on the trail from Challapata to Sucre, is known 
to contain large deposits of antimony, and is considered 
a bad place for ‘“‘soroche’’ (mountain sickness), some 
travelers dying when crossing it. 


A New Variety of Bean adapted for dry climates was 
discovered under interesting cireumstanees by Prof. R. 
W. Clothier, of the University of Arizona, as reported by 
him in a recent magazine article. During a 1,300-mile 
wagon journey over the deserts and mountains of Arizona 
in the summer of 1908 he visited the Papago Indians, and 
obtained from them several hundred brownish-yellow 
beans of an unknown variety. These were grown on 
experimental plots at the Arizona Experiment Station for 
four years before the discovery was announced. [t ap- 
pears that the new bean, which has been named “tepary,”’ 
is more prolific under dry conditions than any other 
known variety, yielding as high as 730 pounds to the acre 
with no water other than the scanty rainfall of Arizona. 
Under the same conditions ordinary beans yield only from 
66 to 144 pounds to the acre. 


Uses for Calcium Cyanamid.—It is only a few years 
since it was discovered that nitrogen passed over hot cal- 
cium carbide formed a compound valuable as a fertilizer. 
It is converted into ammonia in the soil and so can be 
used as a substitute for nitrates. More recent practice 
passes steam over the cyanamid and converts it into 
ammonia in the factory. The catalytic action of cerium 
and thorium oxides on ammonia and air makes it possible 
to convert this into nitric acid, thus opening up a new 
market. Fusion of ecyanamid with sodium salts converts 
it into eyanide, valuable in gold mining. By treating cya- 
namid with water just below the bciling point dicyandia- 
mid is made, a compound useful in the dye industry and 
in the making of explosives. In Germany they are selling 
under the names of “ Ferrodur,” “‘Intensit,”’ “* Hessolin,”’ 
ete., materials for case-hardening steels. These powders 
are merely compounds of cyanamid with some alkaline 
salt and carbonaceous material. 


Taking Criminals’ Finger Prints on the Spot.—Dr. 
Heintl recommends a very good method for taking the 
finger prints of criminals, this not relating to finger-print 
records in an anthropometric bureau, but where the 
record is to be taken on the spot where a crime occurred 
such as on a wall or any object which cannot be moved 
and where the print is impossible to photograph on ac- 
count of lighting or other reason. He makes use of a very 
fine color powder so as to dust it over the prints which 
are of a more or less greasy nature, and in this way the 
powder adheres to the finger print and takes all its 
gradations. Then a specially prepared paper is pressed 
upon the print and the powder adheres to it so as to give 
a good copy of the original. Such paper is prepared with 
a mixture of beeswax and paraffine adding a few drops of 
glycerine, coating the paper with a thin layer of the same. 
The paper is of a very flexible kind so that it fits upon the 
surface of irregular objects. It is said that a gelatine 
photographic paper has a good surface for taking off 
powder prints of this kind, and can be employed with 


success, 


Automobile 


A Pneumatic Anti-slip for Automobiles.—Patent No. 
1,056,044 to Benjamin Douglass, Jr., of Orange, New 
Jersey, presents an automobile with an explosion engine, 
an ordinary muffler and a secondary muffler, which last 
is partly filled with sand and into which the exploded 
gases are discharged and subsequently silenced, and both 
mufflers are connected with the explosion engine and 
connections are provided from the secondary muffler to 
convey the silenced gases and some of the sand in front 
of and on either side of one or both cf the driving wheels 
of the automobile so the foree of the muffled gases can 
be used to spread sand to prevent slipping of the wheels. 


The “Dog-fish” Body Is the Latest.— We have had 
submarine bodies and aeroplane bodies, one designer 
has gone so far as to bring out a terra-marine body, and 
now comes the ‘‘dog-fish”” body which is said to repre- 
sent the very acme of perfection for touring service. The 
‘dog-fish” body is simply an ordinary touring bedy, or 
rather a torpedo body, in which the sides are extended to 
inclose the running boards, thus providing ample space 


ss 


for the storing of tool boxes, parts, ete. The spare tires 
are accommodated in a bulbous back and the side door, 
giving entrance to the compartment over the step, is 
wide enough to pass arather large trunk. The horn and 
the lamps are quite invisible and when folded the top dis- 
appears into a compartment at the back of the body. 
When in touring trim, the car is said to be waterproof. 


Automobile Omnibuses in France.—-The great exten- 
sion of automobile onmibus lines throughout France for 
service in the country districts will be seen when it is ob- 
served that there are already 293 different omnibus lines 
running at present, a total distance of 5,350 miles. The 
types of autobus or alpine car are supplied by 23 different 
works, most of which are in the nighborhood of Paris. 
The different lines which we mention are organized by 179 
transportation companies. When it is noticed that three 
or four years ago there were scarcely thirty of these auto- 
bus lines in operation, the progress made in a very recent 
period is striking. Even now, the matter is at the outset, 
and just lately the complex problems of operating ser- 
vices of this kind were but little known, leading thus to a 
hesitation on the part of the communes and the State to 
furnish subsidies. Lack of co-operation among the com- 
panies was another drawback. All this is now changed, 
and the forthcoming operating data are encouraging the 
authorities in the matter of subsidies, while the methods 
of the lines are becoming better established. A general 
transport syndicate is lately organized, a starting point 
having been made at the December 1912 Congress 
From this time on, a brilliant future is predicted for auto- 
mobile passenger service. A few examples will show the 
kind of service in use, for instance the Nice Cempany 
operates 10 Berliet autobus in the Maritime Alps region 
from Nice to Briangon, a total of 170 miles. The same 
enterprise operates a line from Avignon to Aries, 65 miles 
A line from Grasse to Castellane, operated by the Touring 
Car enterprise, covers 50 miles with Peugeot and other 
ears. The Auto Transport firm has 8 autobus running 
between Aix and Barcelonette, 105 miles. Another 
enterprise has four lines radiating from Montpeilier 
and using 9 De Dion ears, with a distance of 102 miles 

Improvement iri Motorcycle Magnetos.—if the solu- 
tion of ignition problems has done much to advance the 
automobile business it scarcely can have done less to ad- 
vance the motorcycle industry. Whereas it is a simple 
matter to carry almost any kind of ignition apparatus 
on al. automobile, regardless of its complication or bulk, 
the equipment of motorcycles presents problems which 
are entirely foreign to any that can crop up in automo- 
bile work. In the first place, it is aiseiutely essential 
that the ignition apparatus on a motorcycle occupy the 
smallest possible amount of space, for space is at a pre- 
mium and the rider can ill afford to have his machine 
festooned with wiring and cluttered up with batteries 
and switches and what not. And in the second place, it 
is even more important that the apparatus which pro- 
duces the life-giving sparks be waterproof. In these re- 
spects, it is interesting to note the really tiny size of the 
modern motoreycle magneto and the degree of water- 
proofness which has been obtained. In the majority of 
cases the magneto is a miniature instrument practically 
built integral with the motor from which it is driven 
either by inclosed gearing or by a chain of the “silent” 
variety. It forms a neat contrast to the bulky and 
weighty batteries and coils which only about a year ago 
were standard equipment on all but a very few machines 
and marks very plainly one very big step forward that 
motorcycle and magneto manufacturers have made 
within the past twelvemonth. Also, these newer types 
of instruments are waterproof in the fullest sense of the 
word—a statement which could not have been applied 
with any degree of truth to their predecessors. Without 
exaggeration, they will operate efficiently with a con- 
tinuous stream of water playing on their‘ vitals’’ without 
the slightest apparent diminution of their spark-produc- 
ing proclivities. ‘‘ Bottling up’’ the internal economy of 
the instruments has not been an easy task, though it 
nevertheless has been thoroughly done, 
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Fig. 1.—-This example and that of Fig. 2 are photo- Fig. 2.—This sensitized plate-print and that of Fig. 
| graphs obtained by interposing a sensitized plate 1 strongly resemble the typical lightning-print 
between poles of an electrical machine. shown in Fig. 3. a 
|* the | H f ir mind there is probably the vague plants, more or less distinct pictures of objects far and there are several cases on record in which lightning- 
rece having heard that sometimes. after a near prints have been identified as photographs of leaves. 
person has been struck by lightning, the photographic Details of the recorded cases of lightning-prints will In opposition to the popular belief, there has always 
image f ir tree or other object is found im be found in A. Poey’s “Relation historique et théorie been a certain amount of skepticism on the part of 
pressed upon the bod This is one of the ten thou des images photo-lectriques de la foudre,” Paris, 1864 the few scientific men who have interested themselves 
sand curious and neglected subjects that will be fully (on which the above-mentioned article in Chambers’s in this subject as to the photographic character of the 
discussed in the as yet unwritten and unplanned Para Journal is based); in three memoirs by J. C. M. F. prints. Prof. Pfaffe, in his article on lightning con- 
lipomenon | opedia that anxiously awaited om Boudin (who introduced the term kéraunographie” tributed to Gehler’s “Physikalisches Worterbuch” (new 
nium-gatherum of things left out of the conventional in this connection) in €. Tomlinson’s article “On ed., 1825) seeks to identify these marks with Lichten- 
reference-hool The aggregate of the existing liter Lightning Figures,” published in Nature, May 6th, berg figures. A more plausible explanation, which 
ture t br jen scattered through several language 1875: in Flammarion’s book, just referred to; and in must have occurred to many people before it was defin- 
is fairly extensive, and the marks in question have o many other works. In by far the greater number of itely suggested by W. Stricker, in 1861,* was that these 
casiona ban drawn and even photographed from cases arborescent forms are said to have been pro- ramifying marks represent the ramifications of blood- 
nature The ire called “lightning-prints” or “keraur duced lhe marks were red or bright pink, and gen vessels, made visible by injection or extravasation under 
erapi erally disappeared in a day or two In the original the effects of the electrical spark. However, this hypo- 
ror our present purpose it will be convenient to dis narrative it is nearly always assumed that the marks thesis was disproved by Rindfleisch*, who dissected the 
tinguish two classes of lightning-prints, viz., (1) arbor represent some particular tree, or part of a tree, in body of a man killed by lightning, and who found the 
escent forms, popularly supposed to be photographs of the neighborhood, and it is frequently stated that this arborescent prints did not coincide in the least with 
trees or other vegetation; and (2) a variety of other object was reproduced with absolute fidelity. It is the position and direction of the blood-vessels. To 
form hardly necessary to point out that, given the prevail Rindfleisch we are indebted for what is, in all prob- 
There is po doubt of the frequent occurrence on the ing belief in the ability of lightning to produce such ability, the correct explanation, and it is a very simple 
hoclic of py s who have one. According to this writer, 
beer struck | lightning of ee nee the ramified marks represent 
rawifying mark strongly sug Ee. merely the lesions due to the 
gesting the appearance of trees passage through the tissues of 
branches, and the like. The ac a branching electric discharge. 
companying Fig. 3 is drawn The heat generated by such a 
from photograph of such discharge against resistance ac- 
marks on the arm of a_ boy counts for the alteration of the 
struck by lightning near Duns, tissues, in this as in other cases 
Hngland, June 16th, IS83. The of electrical injuries; and the 
photograph was taken four and branching of the spark is due 
i half hours after the accident.’ to the different resistances en- 
Some beautiful colored plates countered, as is true of rami- 
of simi marks (unfortun fied sparks in general (e. g., 
ately too delicate for reproduc those seen in ordinary photo- 
tion het are given in 8S. Jel graphs of lightning in the open 
linek’s “Atlas der Elektropath air). Further particulars on 
ologt 1000) this subject will be found in 
Formerly by many scientific the article on lightning injuries 
men, as today by the laity (by S. Jellinek) in the recent 
such mark were believed or fourth edition of Eulenburg’s 
it least conjectured to be the “Real-Encyklopiidie der gesam- 
result in actual photo ten Heilkunde,” vol. 2, p. 
graphic process on the part of me 631 ffg. 
andlbe- sare The follow ~~ Fig. 3.—Aborescent lightning-prints. Fig. 4.—An _ al- Fig. 5.—Three pieces of it - will probabis —_— wg 
quotation from an interesting : . ‘ physicists that the typical light 
Gis, of titesorint Drawn from a photograph of such le ged lightning the bark of a tree struck ii: min we te: 8 
marks on the arm of a boy struck by photograph of a by lightning, showing 
anecdotes, published in Cham . , ‘ ; : : ; - ; . , strongly resembles the photo- 
lightning near Duns, England, in 1883. neighboring pop- lightning prints on their : ; 
owes comme Te November Photographed four and a half hours lar tree. (After inner surface. (After sraphs obtained by interpesing 
2nd, 1861, enshrines the old be . ee . aan ” . ne . 7 . a sensitized plate between the 
Ned Nat aco gy eater meee after accident. (From “The Lancet.”) Flammarion.) Tomlinson.) poles of an clecteies! machine. 
it Lapoion, France, “six work (Figs. 1 and 2.) Before leav- 
men and a child received severe shocks, and a woman photographs, there is an excellent opportunity for self- ing the subject of arborescent lightning-prints it should 
of forty tour years of age had the image of a tree, deception as to the accuracy of the supposed delinea- be noted that these are sometimes produced on vege- 
trunk, branches, and leaves, distinctly printed in red tions. This fact is well illustrated in one of the cases table as well as animal tissues. An example is shown 
upon her person. There appears no doubt that in all recorded by Flammarion. A man named Elisson was in Fig. 5. 
these cases of lightning-prints, the image produced struck by lightning at Pertuis, France, June 17th, 1896, Turning now to the second class of lightning-prints, 
upon the body indicates the object from which the elec and the newspapers reported that the image of a tree we are confronted with a number of curious cases, 
trical discharge emanated on its way to the person had been found upon his body. M. Flammarion corre- some of which are certainly susceptible of an explana- 
uck with lightning; in other terms, that the object sponded with the surgeon who attended the case, a tion analogous to that given for the arborescent forms, 
whose imag produced formed part of the electric Dr. Tournatoire. The latter confirmed the newspaper while others possibly are not. It is easy to believe 
cireuit The same idea, though wrapped up in tech report, stating that the image undoubtedly represented that the electric spark might produce marks which the 
nical language, appears in more scientific discussions a poplar tree, standing a hundred meters from the uncritical observer would identify as “photographs” of 
of the subject, including some of recent date. Camille place of the accident. Unfortunately for a good story, crosses, horseshoes, and other objects that happened to 


Fiammarion. in the longer of his two anecdotal works 


on lightning’, devotes a lightning-prints, in 


chapter to 


which he suggests the existence of “ceraunic rays 





emitted lightning, and capable of photographing 

alike on the skin of human beings, lower animals, and 
tburgh Medical Journal, vy. 29, pt. 1, 1883, p. 560-562 

1 foudre Pari 1905 Translated 

under tit rhunder and Lightning,” by Walter Mostyn 


the doctor inclosed his own sketch of the lightning- 
print (Fig. 4.) The outline is, to be sure, somewhat 
suggestive of a poplar tree, but only a mind strongly 
prepossessed with the belief that such marks are 


always photographs of nearby objects could have con- 


fidently identified it with the tree in question. In pass- 


ing, it may be remarked that a very slight addition to 
the accompanying sketch would convert the “tree” into 
a “leaf.” This is important in view of the fact that 


be in the vicinity. It also be assumed that in 
many of the more marvelous cases reported the facts 


have been considerably embroidered by the imagination 


may 


ef the narrators, just as happened in the case of the 
poplar tree mentioned above. We are inclined to apply 
this explanation to the following case, reported to the 


® Virchow, 
* Virchow, 


irchiv, v. 20, p. 76. 
irchiv, v. 25, 1862, p 


585 


417. 


(Concluded on pave 
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Fixing the chemical purity of water for use in 
bottled goods. 


product deter- 
article should be 
raw materials to 


nature and uses of a factory 


T HE 
mine 
the result of 
form chemical compounds possessing properties distinct 
instance, in 


whether the manufactured 


combination of several 


materials as, for 
whether the manufactured 
partial chemical combination— 
rubber goods—or, finally, whether the particular 
is the result of simple mixture, 
pharmaceuticai and household 


from those of the raw 


glass manufacture, or, 
article is the result of 
as in 
manufactured product 


as in the case of many 
articles. 

chemical combination, various condi- 
affect the resultant The 
conditions, temperature and time of 
frequently most important, but strength 
The manufacture of 


of combination of 


In the case of 


tions materially product. 


physical such as 
interaction, are 
purity are 
while 


and very essential. 


glass, in all cases the result 
similar basic constituents, such as silica and the alka- 
lies, may, by the addition of special ingredients, yield 
products having the most infinite variety of properties. 


In this manner window glass, plate glass, lamp globes, 


bottle glass, thermometer tubing, chemical glassware 
designed to resist the action of chemical solutions, gage 
glass designed to resist the action of hot water and 


sudden changes of temperature, various colored glasses, 
and a host of others, are the result of proper combina- 
tion of ingredients which give the desired properties 
to the finished product. 


The manufacturer of hydrogen peroxide has spared 
no effort in searching for a suitable preservative which 
will enhance the stability of his selutions. Of the 


greatest importance is the quality of the glass in which 
the product is bottled, which is readily 
acted upon by aqueous solutions greatly accelerates the 


since glass 
decomposition of hydrogen peroxide. 

Aleoholic and aqueous 'iquids and bottled table wa- 
contain © @iments which are the direct 
result of the action of tuese fluids on the glass con- 
tainer. In some instances, the alkali of the dissolved 
giass neutralizes the acidity of liquids to the extent of 

reactions to take place, and in this 
certain follow. 


in seriously altered flavors and 


ters frequently 


causing secondary 


manner induces chemical changes to 


These changes result 
precipitates, which render the product unsalable. 
Bottled, drinks are subject to many 
troubles than due to the nature of the 
In some known instances, which it is probably 
safe to typical of throughout 
the trade, these prepared drinks are made without any 
regard to the chemical principles involved, the chemical 
materials, or the methods employed 
in putting the ingredients together. Water containing 
large amounts of lime and magnesia may, with certain 
fruit formation of an insoluble 
compound which appears as a sediment after the goods 


non-alcoholic, 


other those 
glass 
conditions 


assume are 


purity of the raw 


acids, cause the direct 


are marketed. 

Certain grades of caramel coloring, commonly known 
as burnt sugar coloring, may under certain conditions 
contain by-products formed in its manufacture, which, 
when brought contact with certain flavoring ex- 
tracts, will cause very dense sediments to form within 
a short time after being put up. In such 
bottled beverage may be only slightly opalescent when 
freshly put up, but after a number of days—sometimes 
weeks—may develop the dense precipitates. The manu- 
facturer cannot always tell by the appearance of the 
caramel whether or not it is suitable, and his first 
knowledge of trouble comes from some complaining eus- 
tomers. Chemical tests of these raw materials would 
reveal their suitability, thus avoiding these embarrass- 
ing and expensive experiences. Caramel being incom- 
patible with some flavoring extracts and entirely satis- 
factory with others makes it essential to predetermine 
the characteristics of the caramel bought to ascertain 
its suitability to the purpose in hand. All carbonated 


into 


cases the 


beverages which are sweetened with cane and 


require the most 


sugar, 
not otherwise preserved, careful at- 
tention on the part of the manufacturer owing to the 
with solutions of 


A product which is crystal clear 


readiness which weak cane sugar 


undergo fermentation. 
when bottled will often in the course of several days, 
depending upon temperature, develop a cloudiness and 

















Centrifuge used for whirling out sediment found in 
bottled goods. 


deposit a sediment of cells. It is only with 


scrupulous care and cleanliness in the washing of bot 


yeast 


tles and in the compounding that difficulties of this 
nature can be overcome. A syrup which shows but 
slight evidence of undergoing fermentation will in- 


variably impair the appearance of the finished beverage. 

















Plating microscopic organisms which cause spoil- 
age in bottled goods. 


Even ice manufactured from distilled water fre- 
quently contains sediments which appear in discolored 
patches throughout the cake. When such ice is melted 
in a clean vessel, a deposit is seen on the bottom. In 
most cases, sediments of this character are produced 
by corrosion of the tanks in which the ice is formed. 

Many other articles of commerce are subject to 


Determining the specific gravity of syrup for 
bottling. 

which result in the formation of sediments. 

In one instance a mouth wash contained, among other 

ingredients, acid and water extract of a 

rich in lime. After being on the market for some time, 

a heavy sediment deposited in the bottles, which upon 


changes 


boric bark 


of calcium borate. In 
natural constituent of one of the 
ents was incompatible with one of the other substances 
contained in the preparation. It 
to eliminate the lime from the bark 
to correct the difficulty. 

It is therefore apparent that a great many commer 


analysis was found to consist 
this case a ingredi 


was only 


necessary 


extract in order 


cial products are seriously affected in appearance by 
the formation of sediments from varying causes. Some 
times a sufficient quantity of the sediment may be ob 
tained for chemical identification, but in many instances 
it is necessary to resort to micro-chemica!l methods. The 
microscope is a most valuable adjunct to the study of 
problems of this nature. 

While certain rubber manufacturers compound their 
rubber goods under strict scientific supervision, there 
are many instances where such goods are stil! manu 
factured without regard to sound chemical principles. 
In the first instance, raw materials are purchased ac 
cording to the quality desired and at prices commensur 
ate with quality secured, whereas, in the second in 
stance, the purchasing agent takes a haphazard fling 
at the representations of the salesman and is partien 
larly apt to choose the article which is lowest in price 
and seems to possess the necessary qualifications; then 
if a batch of rubber happens to be ruined, the factory 
foreman is held responsible. 

The importance of compounding rubber with a view 
to securing a satisfactory article for a definite purpose 
is too rarely considered. Naturally, a composition in 
tended for tires 


and in the manifold applications of rubber goods it is 


cannot be expected to resist steam 
necessary that the composition should be so controlled 
as to yield an article of a quality satisfactory for a 
given purpose. 

Many a rubber manufacturer has had goods returned 
that 


because the user found they 


under the conditions to which they 


as being worthless 
did not “stand up’ 
were subjected. He naturally assumes that the manu 
facturer supplied with an inferior article, 
whereas the real reason is that 
physical change has resulted, owing to the manner in 
which the rubber was used. A concrete example that 
aptly illustrates this point is that of a rubber manu 
facturer who employed whiting in some hose that was 
to be used for conveying a slightly acid liquid. The 
acid attacked the whiting in a short time and left the 
hose pitted and unfit for further use. 

Compounds containing lead and zine are frequently 
used in rubber goods, which, in some stage or other, 
come in contact with food products, and, in the event 
of such foods being slightly acid, contamination with 
lead and zine would most likely take place. Germany 
is considerably in advance of our cwn country in this 


’ 


has him 


some chemical or 


respect, since a law which went inte effect ou October 
Ist, 1888, prohibits the use of rubber containing lead 
and zine in nipples for babies’ feeding bottles, teething 
rings and similar articles. Rubber containing lead is 
rubber tubing used for conveying 
Toys, with the exception of large 


prohibited in beer, 


wine and vinegar. 
balls, must not contain rubber compounded with lead. 

Perplexing problems continually come up for solu 
tion in the manufacturing industries 
we might consider the of hydrogen 
Everyone is familiar with the fact that the solution of 
order 


As an example, 
case peroxide 
hydrogen peroxide deteriorates on standing. In 
to enhance the keeping qualities, it is customary for 
the manufacturer to add a certain proportion of ace 
tanilid. While it is known that hydrogen peroxide 
solutions containing acetanilid will develop unpleasant 











S 
od ‘ t sf ling et there are certain condition 
whicl f ! perly considered, will result in un 
usually rapid development of such odors 

One m ifacturer had his entire business threatened 
on account f a peculiar odor resembling iodoform, 
which «ce ped in his hydroge peroxide in less than 
1 weel fier it was made An investigation disclosed 
the conditi responsible for this peculiar phenomenon 
and no further difficulty was encountered, after proper 
cha tl proce were instituted 

Even to-da ma ifacturers fail to realize the 
ne ‘ ‘ ( ‘ iit from a proper utilization of 
tine “ t mate i It the manufacture of hydro 
gen per le, bariur ulphate (technic vy known as 
hlane obtained a a by-product One manu 
factu ad th | duct t ru down the sewer, 
where he could have obtained over twenty dollars a 
ton tf ! had taken the trouble to press out the water 
and put ! irre 

rhe manufacture of hydrogen peroxide is of a type 
which req che i ipervision in order to pro 
ad ‘ t ta reasonable cost It is 
I to | ‘ h and pur f the 

‘ ed ad the eld of hydroge peroxide 
obrt i the re th, purit d perma 
em f the f ed duet 

Manuf f disinfectants ich as coal tar and 
ere d dit e gradua rene impressed with 
the need of cientifie supervision of their products 
W hile I f ! irger factories engaged ii this 
wori ‘ ‘ < t ed. there ire sti many 
factor vhere e of thumb” methods prevai The 
finished t ! tance is expected to be of a 

certau wel cid trengti! ind to iccomplish this 
the con i ‘ il tar oils must le scer 
tained d t 1 uniform product The 
manufacture elf must be © controlled as to yield 
i homoge t nixture, which will give a proper emul 
ion of! li « I e! Recently many of these 
manufacturer hin ve ee interested in increasing the 
germicid ‘ f thei product ind this 
emphasize t! effect which bacteriological science has 
had in es iing the fact that the germicidal power 
of these pl ere overestimated in the 
pet i is t or f the coal-tar disinfectants, 
but of m other pres we for instance, of such 
products tooth pastes, mouth vy hes and similar 
i cle i 1] el ( d 

rl of che ‘ ( t i not to ¢ duct 

chemica t imy der that o1 the ery 
pures I : i be used technica manutac 
ture rm limit to the pr required of certain 
materia usedt 1 the industric ind it is the chemist’s 

duty t elect ese materi I iccordance with a 

required stand 1 and to see that these are economic 

ally purchased rake, for instance, the case of abra 
sives used for p« hing glass lense \ certain abrasive 

required hict esses the requisite degree of fine 
rm s tl it wi not seratel ind, furthermore, it 
mt ha ‘ in degres f hardness i order to 
vecure the proper cutting qualitie Obviously, the 
dea | ti ‘ inadulterated miter vhich shows 
the cle ad me ical efticien Ome of the abrasives 
used f thi purpose is rouge or red oxide of iron 

This oceur ! irvying degrees of purity, but the price 

of rouge depend ux the me cu treatmeut to 

which the ducer mu ject the material in order 
to secure the desired qualities It then Decomes the 
function of the chemist to advise the user in regard 

i he erads f material which would be satisfactory 

for hi purpeses and to furthe inform him as to 

er the price at which it offered to him is 
eausonab 

Mat instances exist where the manufacturer never 

consults the hemist until he experiences difficulties 

This is by no mx s unnatural, since the patient seldom 

consuits the pbysicial mtil illness forces him to seek 

medica vice liowever we must not lose sight of 
the fact that human beings are somewhat capable of 
knowing when their physical condition is such as to 
require moe ittenti while it is impossible for 
the uninformed manufacturer to foresee his difficulties 
until perhaps t consumer rejects the goods which 
have been delivered The consumer's first impression 
is that an inveri or adulterated article has been sup 
ied, and it i netimes exceedingly difficult for the 
manufacturer te restore the confidence of his customer 

The case of a ricating grease manufacturer who 

regular had complaints from his customers owing to 

the peculiar spots and discolorations which developed 

In the crease, is an example of how some manufacturers 

neglect to remedy imperfections in their processes until 

their business has become seriously affected 

in practica every industry where a chemist’s ser 
vices are vitally necessary. and where there is a fail 
ure to employ a chemist, one finds a lack of definite 


knowledge of the products manufactured, as well as an 


almost crimina cl f economy Some enterprising 
compainis posing as manufacturing chemists, reap a 
harve from such firms through the sale of “special- 


SCIENTIFIC AMERICAN 


June 28, 1913 





ies” claimed to possess certain properties. There are 
many instances where factory managers purchase pro 
ducts, which, while apparently giving the desired satis 


faction, are nothing more than ordinary well known 


compounds sold under fanciful names. In one instance, 
a compound was offered to a grease manufacturer which 
was claimed to purify the tallow Chemical] 


demonstrated that the 


analysis 


action of the chemical was 


simply that of neutralizing the fatty acids of the 
tallow 

This same effect was accomplished in the process of 
the manufacture, so that the new “puritier” was entire 
VY unnece ! There is absolutely no objection to 
the company which markets an article having distinet 
and desirable properties in any given lire of manu 
facture nd seerecy is rarely necessary when the 


product has real merit. In the purchase of “spectilties” 
the factory manager would do well to seek the services 
of a chemist in establishing the true value of the pro 


duct in question 


As in the case of “household” articl such as pol 
ishes for meta nd furniture vVashing powders 
cements, ete., there is likewise a_ tenden to develop 
novelties” for the benefit of investors Many an in 


vestor has been ruinously interested in some new and 


remarkable deve ment of chemical sciences ‘here 


are many instances where investment in chemical pro 


cesses is indeed lucrative, provided the particular 


process is based upon thorough scientific principles and 
a knowledge of commercial conditions, but the wise in 


vestor will rely upon the chemist’s help and advice 


regarding new developments of chemistry, and not 


plunge into the unknown with his capital 


Maiden Voyage of the “Imperator” 
Some Features of the First 900-foot Ship 
By J. Bernard Walker 


: ewe “Imperator,” the world’s first 900-foot ship, 
was launched by the German Emperor on May 23rd, 


1912, from the yard of the Vulcan Works, Hamburg 


By the time she floated on an even keel, the great ship 


displaced some 27,000 tons of water This was the 


greatest launching weight on record, and its significance 


will be realized when it is stated that the mere shell 
of the ship, as thus launched, weighed more, by 4,000 
tons, than did the famous “Deutschland” of the same 


company, built in 1900, when she was completely 


bunkers and provisions, and 
When the “Imperator” 


equipped, with full coal 
carried a full passenger list 
vovage she 


steamed to the westward on her maiden 


weighed, or displaced, much more than double her 


launching weight, for her displacement at maximum 
possible draught is not far from 60,000 tons 

The length on deck of the new Hamburg-American 
liner from the beak of the huge bronze eagle that 
projects from the stem, to the stern, is 919 feet, and if 
we neglect the eagle it is 900 feet The beam is over 
YS feet, and the 


If we 
the sip, and the deck that roofs in the topmost tier of 


plated depth is 75 feet 


count in the “tank top,” or inner bottom of 


rooms, such as the ballroom, winter garden, ete., the 
decks that is 


Nor is the 


measure of the towering 


Imperator has no less than twelve 


to say, she is a 12-story building afloat. 


comparison misleading as a 
height of the ship, for the first thing that strikes the 


visitor on going aboard is the unusual height between 


decks, which in the case of several decks is from 11 
to 12 feet Now 12 to 12% feet is the average height 
York sky- 
length of 


between centers of floors in a modern New 
scraper, so that were it not for the great 
these towering ocean liners, which tends to dwarf their 
height, we should realize that an “Imperator” is a 
veritable skyscraper of the sea 

If the ship were to be placed in Broadway it would 
be necessary to cut 18 feet beyond the building line on 
length of four 


city blocks, and the roof of the topmost tier of state- 


each side of that thoroughfare for a 
rooms and assembly halls would extend far above the 
roof-line of the six and seven-story buildings erected 
in the pre-skyscraper period. 

At the first sight of such a ship as the “Imperator” 
one fails to grasp its magnitude. This is due to the 
fact that every dimension of the huge structure is in- 
Thus, the 909 feet 


of length is offset by the great height of the superim- 


creased in its proper proportion 


posed decks, overtopped by the huge smokestacks, each 
30 feet in its largest diameter. It is only when ‘one of 
the so-called monster ships of an earlier date is ranged 


alongside that the overpowering » of the ship of 





1913 is realized. 

Another scale of measurement that tells the story of 
size is to consider the dimensions of separate details 
of the ship. Thus, a single watertight bulkhead, amid 


ships, weighs 60 tons. The shaft jacks or stays weigh 


30 tons apiece Each of the four propeller shafts is 
1% feet in diameter, and each of the four bronze pro 
pellers is 16 feet in diameter. Each low-pressure tur 


and 23 feet long, and 


bine casing is 17 feet in diameter, 
the rotors within them are fitted with 50,000 blades 


(the largest 2 feet long), and these weigh 140 tons. The 
rudder weighs 90 tons, and the sternpost and its jack 
shafts weigh 110 tons. 

The motive power of the “Imperator” consists of four 
main turbines driving four shafts, steam for the tur 
bines being supplied by water-tube boilers. These water 
tube boilers are an innovation in big ocean-going liners 
Shipbuilders for the merchant marine have hitherte 
clung tenaciously to the Scotch boiler—a fine type, it 
They failed, 
through conservatism, to follow the lead of the 


is true, and reliable. have 


] 
I 


thoroughly 
argel 
naval engineers, who many years ago discarded the 


Seotch fer the later type. The Hamburg-American 
Company are to be commended for breaking away from 
a too long entrenched practice by adopting the more 
modern and effective type 

The safety of the “Imperator” is assured by a com 
plete inner skin from the bow to the after end of the 
engine rooms. Forward of the boiler spaces this skin 
is worked from 4% to 5 feet in from the outer shell 
Throughout the length of the boiler spaces it consists 
inner wall of the longitudinal bunkers The 
bulkheads extend to a height of not less than 20 feet 
the waterline, throughout the central two thirds 


of the ship: toward the ends they are carried higher, 


bulkhead extending to the upper deck In 





their construction close attention was paid to the ques- 
tion of distortion, and all bulkheads are stiffened by 
heavy I-beams and other shapes to withstand, without 
distortion or leakage, the pressures which would arise 
from maximum submersion of the ship due to under 
water damage. Furthermore, to insure that the bulk 
heads 


were thoroughly watertight, each compartment 


was filled with water to maximum possible height, and 
all leaks that developed were closed by calking 


It is of interest to note that when the bunkers of the 


“Imperator” are filled she will carry some 9,000 tons 


The maximum speed of the ship, on trial, was 23 
knots. She carries a reserve of boilers, and it is prob 
able that ith all of these going under full pressure 
the “Imperator” could do 2514 knots 


The Maiden Voyage. 


Or ‘ maiden voyage the “Imperator” left Cux 
have drawing thirty-five feet and displacing about 
5S,000) tons The test of the seagoing qualities of the 
ship commenced at once with a head sea and a wind 
of a strength of eight out of a possible maximum of 
twelve rhe writer, who was on board, was at once 
impressed with the remarkable steadiness and quiet 
ness of the world’s latest and largest line! The wing 


propellers, which in quadruple-propeller turbine liners 


have been hitherto a source of troublesome vibration 


are in this ship placed well away from the hull, with 


the result that the rotate in Comparatively «quiet 


water, and well away from the belt of water which is 


drawn along by the skin friction of the hull, and is now 


known to be a prolific cause of propeller vibration 


No effort was made to push the ship to its full speed 
The speed varied from 20% to slightly over 22 knots, 


the lower average speed being due principally to 


delays due to fog and heavy head seas. Perhaps the 


most notable feature was the practically complete ab 
sence of rolling, or at least of such rolling as was per 
ceptible to the senses. On two days there was a heavy 
t blowing for sey 


beam sea, the wind on the second day 


eral hours with about the strength of a whole gale 
The ship, under the pressure of the strong wind on her 
angle of heel, 


lofty superstructure, assumed a_ slight 


moving parallel with the waves with a steadiness that 


was remarkable, even in so huge a vessel. This absence 
of rolling is one of the marked advantages of the larg 
Rolling can be 


est vessels of the Imperator” type 


come severe only when the period of roll of the ship 
coincides with the period of undulation of the waves. 
In the case of the “Imperator” the period of rolling 
was about twenty-five seconds, whereas the period of 
the waves on the days in question wes about thirteen 


to fifteen seconds It is evident that the larger the 


ship, the greater will be the difference of periods and 


the less the tendency to roll Rolling on a ship of this 
size is only possible when the wind is in a certain posi 
tion on the quarter, in which the speed of the ship as 
it runs with the seas may bring the period of roll and 
the period of the passage of the waves into coincidence 

The great depth of the ship—her stiffness as a girder 
was seen to good effect when she was driving into a 
expansion 


heavy head sea. The movement of the 


joints in the uppermost deck -was only between ; 


quar 
ter and three eighths of an inch. 


The Articles on Price Maintenance 


has been found impossible to publish in this week’s 
Screntiric AmMericaw the article on the relation of 
retail products, 
Waldemar 


Kaempffert’s article in last week’s issue. In our next 


the public to price maintenance of 


which was promised at the end of Mr. 
issue, however, we hope to give space to this second 


installment 




















June 28, 1913 


SCIENTIFIC AMERICAN 





Father Knickerbocker’s Daily Fare 
|S” deariag does the average New Yorker eat per day? 


This question is answered graphically in the illus- 
tration on our front page, which is based on estimates 
made by the New York State Food Investigating Com- 
mission last year. The annual bill for food is given 
at $6384,683,449. Assuming that this bill is paid by 
five million inhabitants, the daily cost of living in 
New York for the average individual is about 35 cents. 
The annual consumption of beef and other meat food 
products is SS0,000,000 pounds per year, costing about 
$176,000,000, which amounts to about half a pound of 
meat per individual per day. If the meat were all 
beef, it would take about 3,000 beeves to supply the 
daily demand. It would be impossible for us to show 
this number in our illustration. Accordingly, we have 
represented the figure by a single beef three thousand 
times as heavy as the ordinary beef. More money is 
spent for meat than for any other item in the food list. 
In this estimate of meat, poultry and fish are excluded. 
One hundred million pounds of poultry are consumed 
per year. Or, if the poultry were all chicken, it would 
amount to between 54,000 and 55,000 chickens per day, 
while 150,000,000 pounds of fish are consumed per year, 
amounting per day to about 82,000. five-pound fish. 
Next in importance is the canned goods, for which 
$150,000,000 is paid yearly. The average New Yorker 
drinks a little less than a pint of milk per day, the 
total daily consumption being two million quarts and 
over It would take a milk bottle nearly one hundred 
feet high to hold this quantity of milk. New York 
eats nine hundred million loaves of bread per year, 
and as it is possible to make three hundred loaves of 
bread out of a single barrel of flour, the daily consump 
tion of flour’ used in making the bread is a little over 
eight thousand barrels 

The following is the table prepared by the New 
York State Food Investigating Commission. Those who 
love to juggle with figures will find the table full of 


interesting possibilities 


Quantity and Value of Food Consumed Annually in 
New York City. 


1. Reef and other eat food products—SS80,000 
0 pounds at 20 cents S1LT6.000. 000 
2 Mill 800,000,000 quarts at S cents 64,000,000 
Butter 139,000,000 pounds at 35 cents 48,650,000 
4. Ege 150,501,630 dozen at 30) cents 45,150,489 
5. Ff id HOO.000.000 loaves at 5 cent $5 000.000 
f Sugar 100,000,000 pounds at 7 nts 28,000,000 
7. Poultry 20,000,000 
&. Potatoes 750,000,000 pounds at 2 cents 15,000,000 
9. Fish 150,000,000 pounds at 10 cents 15,000,000 
10. Coffer 45,000,000 pounds at 25 cents 11,250,000 
11. Other vegeta s nd fruit 5.000.000 
12. Cheese 28,956,000 pounds at 16 cents 4,632,960 
13 Ie 5,000,000 pounds at 40 cents 2.000.000 
14. Cereals 5,000,000 


15. Canned goods 150,000,000 


$654,683,449 


The Death of Ernst Ruhmer 


Sane RUHMER, whose name is well known to 
4readers of the Screnriric AMERICAN as one of the 
most fertile and ingenious of German inventors, died 
on April 5th last at the early age of thirty-five. He 
Was a son of an engineer and was educated principally 
in the technical high school of Charlottenburg, and 
the universities of Berlin and Giessen. After a brief 


connection with prominent firm of instrument mak- 


ers, he established an_ electro-physical laboratory. 
Among his inventions are an apparatus for determin- 
ing the number of interruptions of fluid interrupters, 
an instrument for photographically recording and 
acoustically reproducing sound waves with the aid of 
a selenium cell, a multiple microphone, a_ selenium 
photometer, a device for determining and registering 
the intensity of daylight, an arc-light interrupter, a tele- 
vision apparatus, and a system of light telephony in 
which selenium cells and searchlights were experi- 


mentally used with great success 


London Chamber of Motor Experts.—To take up work 
that long has been suggested as worthy of careful con- 
sideration, there has been formed in London an organiza- 
tion styled the London Chamber of Motor Experts. The 
expressed purpose of the Chamber is to take under ad- 
visement such patents as inventors deem valuable and 
to pass on their value to the trade, work which should be 
easy and which should be productive of authoritative 
results considering the eminent men who form the asso- 
ciation. Carrying the idea still further, the Chamber will 
undertake to find capital to produce and market devices 
which in its opinion are meritorious. Weekly meetings 
will be held when inventors will be permitted to offer 
their ideas for opinion, a small fee being charged for the 
service. If, in the opinion of the Chamber the invention 
gives promise and the inventor is desirous of placing it 
on the market, the Chamber will undertake the work, 
after first rendering an estimate of cost to the inventor. 


Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Lighting Buoys with Selenium Cells 


To the Editor of the Sctentiric AMERICAN: 

It has just come to my notice the letter of Mr. A. K. 
Sloan in the June 7th issue of the magazine, on auto- 
matie lighting of light buoys by means of selenium 
cells, of which he suggests the use of the selenium cell 
to eontrol the buoy. 

The controlling of buoys by the selenium cell is by 
no means new, as this has been manufactured by Ernst 
Ruhmer, and has been in operation on the Baltic Sea 
for many years. This has been described in Mr. William 
J. Hammer's book on selenium, ete., and also in a 
recent article on selenium by Dr. Hausmann in a recent 
issue of the Scipnriric AMERICAN. 

It has been rumored that it might be adopted for 
use in the Panama Canal. I should think that Mr. 
Sloan is behind the times. SamugL WEIN. 

New York city. 


Raising a Wick Evenly 


To the Editor of the Sctentiric AMERICAN: 

I attach hereon the drawing of an arrangement I have 
devised for raising the wick or wicks of an oil cook-stove 
straight. In the years during which I have used oil 
cookers, it has been my experience that after a short 
period the old-style ratchet spindle refuses to raise the 
wick evenly. One end is invariably raised higher than 
the other, and any pan or other kitchen utensil placed 
over the flame has its bottom covered with an extremely 


oily soot. 








t-~.-—. gn eee om 


Device for raising a wick evenly. 


To obviate this trouble I suggest the ratchet wheels 
be put on a double spindle; those near the front to be put 
on an outside or sleeve spindle, and the rear ratchet 
wheels being placed on a spindle running through the 
“sleeve’’ and extending the entire width of the wick tube. 
With this arrangement it is possible to raise one end of 
the wick independently of the other, thus adjusting the 
wick to give an even flame. 

Rev. ALAN Pressey WILson. 

1535 Edmondson Ave., Baltimore, Md. 


Price Maintenance and the Dealer 


To the Editor of the Screntiric AMERICAN 

We consider the action of some merchants (jobbers 
and retailers) in deliberately cutting the standard 
fixed prices on nationally distributed articles as abse- 
lutely unfair and unjust to the producers. It requires 
a long time and the expenditure of a great deal of money 
to establish a national demand for any manufactured 
product. And such demand can never be created or 
maintained except the product is of the highest merit. 

Instead of undermining the progress made by the 
producer: through price cutting, the dealer should 
welcome an established, fixed selling price, alike to 
everyone, thereby assuring to himself a living margin 
of profit in handling such a product. 

I trust that through your campaign the publie may 
come to view this proposition in its true and proper 
light. Joun Lucas & Co., INc., 

Ernest T. Triaa, 
Vice-President and General Manager. 
Philadelphia, Pa. 


Our Poor Maps 


To the Editor of the Screntiric AMERICAN: 

What you have to say regarding map-making and 
publishing in this country is wofully true, and I have 
been swindled out of my money many times before I 
learned to look abroad for maps that are completely 
honest. 


Because it is not so much the fact that his maps 
are decades out of date that marks the American map- 
publisher as lacking in enterprise and self-respect, but 
it is the unreasonable dishonesty of palming off old 
maps for new that puts large publishers in a class with 
fake fire-sale merchants. 

I have often paid several dollars for a map bearing 
a recent date, to find it lacking in ten years old infor- 
mation, to find that the old date had been scratched 
off the plate and a new date fraudulently inserted. 
Think of such miserable tricks in the great and noble 
art of map-making! 

As I am on a geographical subject, I wish to point 
out a hoary, seemingly deathless inaccuracy, which 
crops out in the article “Salving the ‘Lutine.’” The 
writer mentions “The Barbadoes,”’ whereas the correct 
name is “Barbados’’ pure and simple, being a single 
island of the West Indies, not a group of islands as many 
people seem to believe. Marion J. Forr. 

Los Angeles, Cal. 


Controlling the Mississippi With Smal' Dams 


To the Editor of the Sctentiric AMERICAN: 

I have followed with great interest the articles which 
you have published concerning the recent floods in this 
section of the country. In all of the above I have not 
read of a single plan that looks practical or feasible. The 
method suggested to avoid future damage from great 
floods by building mighty dams and have great reservoirs 
impound the water does not seem wise or economical 
It would require the condemnation of immense tracts of 
land that are too valuable to be used simply for the storage 
of waste water. Then, too, there would always be the 
danger of some of these dams bursting, and with the great 
amount of water back of them, would at various times do 
much damage in the valleys farther down. And this is 
the very danger we want to avoid. 

As our civilization progresses, and our farm lands 
become more and more improved, tiling is done and the 
water rushed into the streams and rivers, with the result- 
ant flood. The National Government must interest itself 
in preserving the life and property of all the people, both 
up stream and down, and just how best to do this is one 
of the greatest conservation problems before it. As the 
reservoir plan is unsafe and undesirable, so, too, the sug- 
gestion that the country be reforested is untenable; it 
will never be done, it is too long a process, would require. 
too great an outlay of public funds, and use up lands that 
cannot be spared. Then, too, the project of widening all 
the streams will not solve the problem, as that will only 
aid in carrying off water from one place to make it worse 
in another. 

There is a plan however that will do the business, and 
at no great expense; that will not cause a lot of the best 
land to become mere swampy, mosquito-breeding reser- 
voirs. This plan is to have the Federal Government rent 
or buy the flood lands along all the upper streams, runs, 
creeks and rivers, and at appropriate places build small 
dams, with dikes and flood gates to hold back the water 
to a height of from five to ten feet. These dams can be 
made at a very small outlay as compared to the large 
dams for permanent reservoirs. 

Then, whenever there is a storm, let the gates be closed 
and catch the water in the basin thus formed until the 
dam overflows. After a week or two, one after another 
of the gates can be opened and allow the water te drain 
off. The holding back of the water in these small dams 
will cause a fertile deposit of sediment to be dropped on 
the flood land that will greatly improve it and not retard 
the farming interests in the least. 

A thousand such dams throughout Ohio during the 
recent floods would have saved many times their cost in 
life and treasure. 

The flood lands by this plan can be used every summer 
for raising crops, whether owned by the Government or 
individuals, and much of the poor, stony gravel patches 
found in bottom lands to-day, because of the rapid wash 
of streams, would disappear and become covered with the 
finest kind of soil. 

During the late flood the writer saw the rapid current of 
a stream—usually nearly a dry bed—wash away forty feet 
of the bank which had been under cultivation for years 
The great damage was done when water backed up by 4 
railway bridge broke loose, and all came down the stream 
at one time. This stream could easily have been con- 
trolled by dams as above described. 

By having small and numerous dams this danger of a 
great rush of water is remedied, for even if one or two 
should break down, it would have little effect, as there 
would be other reservoirs to catch and hold the surplus 
water. 

The writer claims for the small dams greater safety, 
economy in construction and maintenance, increased 
value in abutting property, and consequent mereased 
production for the State, and less chance for graft in their 
construction. This last feature might be objectionable 
to many of the Government experts, but it is worthy of 
consideration nevertheless. 


Fredericktown, Ohio, F. A. Day, Ph.D. 
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Melting Metal Under Water 
By the Berlin Correspondent of the Scientific American 


cee eutting of metals under water has entailed 
great difficulties and enormous cost, the tools and 
apparatus available for this purpose being utterly in 


adequate Apart from the diver’s hammer and chisel, 


compressed air chisels, and, for certain operations, cir 
cular saws driven from above, were used in this con 
nection 

Whiie the > pe 


compressed air chisels are quite suitable in most cases, 


f circular saws is extremely limited, 


though, of course, the exceedingly high cost and slow 
ness in operation are serious setbacks of this process 


These conditions suggested the use of autogenous 


metal cutting for submarine work As the hydrogen 
oxygel fame would be immediately extinguished 
when immersed in water, the customary process could 
not be used \ German engineer, Mr. A. Heckt of 
Kiel, however, designed a_ bell-shaped burner head 
which being screwed on an ordinary Griessheim burner, 
allows the flame to continue burning below water, 
thanks to a supply of compressed air This patented 


process has now been so improved by extensive experi 


ments, that the cutting of metals under water is effect 


ed about as quickly as above the surface In fact, the 
new tool is said to be ideal in every respect, avoid 
ing a it does the drawbacks of the compressed air 
chisel, while working extremely rapidly and accord 
ing most cheaply, and lending itself for use in the 


most varied applications 


The new process can be used in cutting through iron 
pile plankings and all sorts of iron structures, cutting 
up iron or steel wrecks or preparing them for blast 
ing, cli rivet heads, welding loose rivets, drilling 


holes, ete The rate of working is at least twenty 





times as great as that of compressed air chisels, which 
accomplishment is bound to prove of immense value 
in clearing waterways of wrecks and other obstruc 
tions interfering with navigation 

At a test recently made of the new apparatus at 
Kiel harbor, before some prominent engineers and rep 
resentatives of the Emperor William Canal Department 
and several berthing companies, an iron plate of 100 
by 20 millimeters in an exhibition tank fitted with glass 
walls, was bored and cut through about 10 centimeters 
in length by means of the oxygen-hydrogen flame \ 
diver then went down into the sea, to about 5 meters 
depth, and after boring a hole into a 60-millimeter 
square iron, cut through the iron in about 30 seconds. 


An iron sheet 20 millimeters in 


hand to hand conflict, until so disabled it was necessary 
to abandon her 

The squadron was hardly completed when it was 
found that the British fleet was in waiting and ready 
to strike at any minute. The channel of Presque Isle 
Bay (leading from the bay into Lake Erie proper) 
was not very deep, and although the smaller vessels 














Autogenous metal cutting tests in experimental and 
demonstration tank. 


could readily get out of the harbor, it was with con 
difficulty that the 
‘Niagara” were moved over the sand bars in the chan- 


siderable “Lawrence” and the 
nel. In fact, it was necessary to take off the armament 
and raise these vessels by means of pontoons placed on 
either side so that they would clear the channel. 

The British fleet was in sight even during these oper 
ations, and consequently when Perry’s squadron had 
hardly cleared port, the preparations for the battle were 
on in dead earnest—the actual fight occurring about 


one month later. After some maneuvering, the oppos- 
ing fleets met on September 10th, 1913, at Put-in-Bay 
(in the Bass Islands), Lake Erie, where the memorable 
“Battle of Lake Erie” was fought. 

The British fleet consisted of the brigs “Detroit” and 
“Queen Charlotte,” corresponding in size and arma- 
ment (although somewhat smaller) to the “Lawrence” 
and “Niagara;” the “Lady Prevost,” similar to the 
American ship “Caledonia,” and three small schooners 
—six in all. It is quite true, therefore, that the Ameri- 
“an vessels were not only more numerous (nine in all), 
but they were also more powerfully armed individually. 

It would be needless for us to attempt to give the 
details of the battle, as this is fully and carefully de- 
scribed by many of our able historians. The facts re- 
main, however, that the “Lawrence” was soon in the 
thick of the fight and borne down upon so heavily by 
the enemy that she was riddled and almost totally dis- 
abled. transferred himself and 
his few remaining officers and crew ip an open boat to 
the “Niagara,” then in command of Lieut. Elliott. The 
“Niagara” immediately became the flagship, and with 
her the battle was finished and the British squadron 


Perry consequently 


completely defeated. 

After the battle, Perry sent his famous message to 
the Navy 
Caesar's “Veni, Vidi, Vici,” and which conveys much 


Department, which is quoted as often as 


the same meaning, “We have met the enemy and they 
are ours.” 

There is just one more interesting feature which 
ean hardly be omitted before giving the actual details 
of the raising of the “Niagara,” and that is the con- 
troversy which arose between Lieut. Perry and Lieut. 
Elliott. It was claimed that the “Niagara” did not 
“Lawrence” proper support during the battle, 
“Lawrence” 
Perry 
himself preferred charges some years after the battle 
which would have resulted in the court martial of the 
“Niagara's” first commander, had not Perry died before 
Perry’s officers and men 


give the 
and many assigned this as the cause for the 
being literally cut to pieces so early in the fight. 


the trial was to come off. 
stood by him, and Elliott's officers and crew stood by 
their superior all threugh the controversy. The result 
was that many an interesting street fight took place 
in Erie during the years following the battle, between 
the crews of the rival ships, and it is said that some 
of these “scraps” rivaled the famous battle itself. 
Two years after the battle of Lake Erie—July, 1815— 
the “Lawrence” and the two British ships, “Detroit” 
and “Queen Charlotte,” were ordered sunk by the Navy 
Department in Misery Bay (a small 
bay and a part of Presque Isle Bay, 
































thickness was then drilled through 
and cut in 0) seconds, to above 30 x ers. * gaits: Bact Soe +. . Erie, Pa.), while the “Niagara” was 
centimeters’ length ae et pe: * yy, hi ee 2 ; retained for some years as a receiy- 
iw py ‘ = are : . = ing ship The “Lawrence” was 
Raising the United States > ken Pr ie again —— in 1876 and cont in 
Brig os Niagara a oo. git Ing oe ag sections to I hiladeiphia for the ( en- 
. Cres m tennial there. The building in 
By W. L. Morrison and aR ae . 4 se ne which she was housed during the 
A. G. Kessler ‘ee NS iB exhibition, outside of the exhibition 
= HE Perry Centennial to be cele nay mg Wats, grounds, was destroyed by fire dur- 
brated from July to September ‘i . ‘ ing the Centennial, and all that was 
will be as memorabie to history as . — left of the old battler was burned. 
the famous battle in commemora wit a - As the “Niagara” is really the 
tion of which it is to be held. Per ¥ in. ; si ship on which oui article hinges, 
haps the most interesting feature of | 4 ih ’ was op we will therefore omit further de- 
the Centennial will be the recon _ *: ' tails concerning the other vessels 
structed brig “Niagara’”—Perry’s ; and confine ourselves only to this 
second flagship, which is now al F ja Be 3 : ship. 
most ready for launching The “Niagara” was also given 
Before going into the details of | her final resting place in Misery 
this interesting and historic work, Bay in the year of 1825 within a 
it may be well to acquaint our read short distance from where the 
ers of the important facts relating | aot : “Lawrence” lay. It was at the sug- 
to the battle of Lake Erie. It is ' Bish SEG NR 9 ae are ‘ : gestion of Lieut. W. L. Morrison of 
possible, of course, in this article, : Hen Bizrate : Sa igs mart the naval force of Pennsylvania 
to give only the briefest outline of . alee a that the Perry Centennial Commit- 
this memorable fight, and those who , e 7 ’ > : tee first considered the advisability 
are interested, can secure further ea “eo of raising the remains of the fam- 
details from all of the standard %, ous brig, and this was consequently 
books of American history on the . begun in the fall of 1912. Contract 
War of 1812 Me ” for the raising was let and the 
It was during the early summer work begun at once. 
of 1815 that Lieut. Oliver Hazard L The old ship was covered com- 
Perry, then a young man of twenty ¢ Fs SAT pletely with some six feet of sand 
seven, succeeded against indescrib : v3 fa , Pn, S AL and lay in about twenty-five feet of 
able odds in building and getting to . 2 ; ‘% water. During the fall months a 
gether in Presque Isle Bay (Erie, , . sand sucker was used to uncover 
a.) some nine ships, which num the buried hull, and when this had 
ber formed his entire squadron dur been accomplished the actual rais- 
ing the famous battle which was to ing was begun. Four heavy chains 
follow. The two largest and most were forced under the body of the 
heavily armed vessels were the wreck in the following manner: 
brigs “Lawrence” and “Niagara ;” eg ye . Two pieces of 2-inch pipe were 
following these was a smaller ship, Je ie ae Fe ig joined at an angle and attached to 
the Caledonia,” and six small a pump giving a hydraulic pressure 
achooners The “Lawrence” was The top picture represents the “Niagara” as she appeared in 1813. Below the picture are of approximately 200 pounds per 


chosen by Lieut. Perry as his flag 


raised, and how 


ship, and it was she that bore the 


brunt of what was practically a 


views showing how sand and mud were blown away from the sunken hulk, how the wreck was 
the hulk looked after having been lifted out of the water. 


Raising Perry’s flagship “Niagara.” 


square inch. This pipe then formed 
a very powerful jet which was 


(Concluded on page 585.) 
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Sand Dunes 


Europe and in the United 
States 








How They Are Reclaimed in 














An active dune covering brush land. 


bes best example of the complete reclamation of cessfully controlled by artificial barriers such as fences 


shifting sand areas is in Gascony on the west coast of boards (hurdles) or brush 


of France. It 


this extensive plain was still a sandy desert, but to-day they are covered and rendered useless. Permanency 
it is, through the work of the French Government, cov of the sand can only be secured by a forest 
ered with a well-managed pine forest, which supports The building of fences and covering the sand 
a large population Large areas of the Coastal Plain brush, débris, or manure must be followed by planting 


the beginning of the nineteenth century 


of the United States are covered with enormous dunes, or sowing grasses and setting shrubs and trees. 


which continually move inland. These gig 


often vast stretches of valuable timber ir 
their lee. In many places large farms are 
being buried underneath the sand. Along 
the Great Lakes entire orchards are 
smothered, railroads covered up, and ex- 
tensive areas of arable land made desolate 
as a desert Along the eastern coast of 
the United States from Cape Cod, Massa- 
chusetts, to Miami, Florida, hundreds of 
thousands of acres of barren sand hills 
greet the eye. Some are perched high on 
bluffs, others creep down to the water's 
edge. Years ago most of this stretch of 
sand land was covered with forests. Man 
removed the timber, fire after fire followed 
him, and the sand, which nature had ex 


n reclaiming, was once 


pended centuries 
more loosed and drifted about by the 
wind. Thus large areas in the United 
States are rapidly approaching the former 
condition of the Landes of Gascony, where 
900,000 hectares of sandy moorlands were 
made productive by properly controlling 
the shifting sands along the seashore. 
The success of the work in Gascony has 
given assurance that similar results may 
be attained here, provided proper methods 
of planting are followed 

In France the fixation of these sandy 
barren wastes was started by constructing 
a littorai dune along the seashore. This 
dune was the secret of the success in the 
work. It was simply a bank of sand of 
certain dimensions, which served as an 
obstruction to the sand which came from 
the ocean. On top of this low bank of 
sand was erected a hurdle to check the 
sand in its forward movement and in this 
way the height of the littoral dune was 
increased. When the first hurdle was 
covered up another was pvt in its place, 
and still another until the dune was about 
25 feet in height. This dune, which was 
about one to two hundred feet from high 
tide mark, protected the vegetation on 
the leeward side of the dune from the 
ocean winds and made conditions favor- 
able for the growth of trees and other 
vegetation. The surface of the sand was 
covered with brush arranged like the 
shingles on the roof of a house. The 
brush was tied into bundles of about 10 
inches in diameter and these were held 
in place by a few shovelfuls of sand here 
and there. The seed of beach grass (Am- 
mophila arenaria) was then scattered 
among the brush and it soon sprouted and 
held the sand in check. 

While this system was effective it had 
to yield to a newer, quicker, and cheaper 
method. The formation of the littoral 
dune is a very slow and expensive under- 
taking, and it has been found that this 
step can be omitted by planting the wind- 
ward side of existing dunes with beach 
grass or any other form of vegetation that 
can be made to grow in the particular 
locality It has been conclusively proven 
after years of effort and almost endless 
expense that shifting sand cannot be suc- 


intie drifts of 
sand pile up high, covering fences, farm buildings and wind, especially when it is planted sufficiently 


They serve to check the advance for a time, but later 


grass is able to withstand the action of the sand and 


Reclaiming a sand dune by planting beach grass. 


together. If this method is followed the use of brush 
will be unnecessary. It has rhizomes many feet long 
by means of which it fixes the sand. The grass con 
tinues to grow and to develop new roots and increase 
in height as the dunes become higher. Wherever a 
patch of beach grass takes root there the sand blown 
from the region of greatest supply gathers around it. 
As the sand spreads, the grass grows through it watil 
the hard, dry blades form the nucleus of thousands of 
tons of sand. The beach grass is the best among sand 
binding plants and is used extensively 
for this purpose. The chief characteristic 











of this plant is that when the sand tends 
to cover it up, its height growth is stimu 
lated in order to keep its tip abeve the 
sand. The home of beach grass is along 
the Atlantic Coast, but its artificial rang 
has been considerably extended. It is 
now one of the principal sand-binding 
plants in Europe, and also on the Pacific 
Coast. Other grasses suitable for plant- 
ing on the dunes are wild rye (#lymus 
arenarius), bitter grass (Panicum amer 
um), sea oats (Uniola paniculata), and 
blue-joint grass (Calamagrostis sp.). All 
these grasses possess special merit as 
sand-binding plants, and can be used 
to’ advantage within their region of 
growth. 

The reclamation of the sand dunes 
along the Atlantic Coast has been sug 
gested and advised, but only in a few loca 
tions have these plans been put into actual 
practice. It is possible to control these 
shifting dunes. 

When nature reclaims a sand dune, 








(Columbia River), Washington. 








grasses are the first plants to make a start. 


An ineffective method of controlling shifting sand along the Oregon Short Line These are followed by shrubs and later by 


trees. For a plant to live and thrive in 
shifting sand, it must have the power to 














Lombardy poplar planted on a shift- 


grow upward as fast as the dune increases 
in height or to follow the sinking sand, 
when it decreases in height. It must 
spread by means of underground stems, 
and must be a perennial. These condi 
tions are met most successfully along the 
Atlantic Coast by beach grass. Certain 
shrubs meet the requirements for binding 
sand almost as well as some of the 
grasses. Among these are the native wil 
lows, wax myrtles, sand cherry, and holly. 
Grasses are the first plants on the dunes 
in the natural process of reclamation and 
by means of these the movement of the 
sand can easily be stopped. After this 





is accomplished shrubs and trees should 





ing dune at Manistee, Mich. 





be planted. While the wax myrtie and 


Cuttings of the poplar tree planted in) sand cherry are good sand binders they 
rows of brush. 


do not produce useful wood. The willows 
and poplars are very valuable in reclaim 











ing dunes and their woods have commer- 
cial value. The holly is very easily pro 
pagated and grows under adverse condi- 
tions. It forms an excellent shelter, and 
produces a clean white wood, which tis 
used for a good many purposes and can 
be recommended for planting. The black 
locust grows in poor soils and is used in 
Europe for planting reclaimed areas. It 
also produces a valuable wood and the 
tree reproduces itself very freely, which 
is an important consideration in the man 
agement of the plantation. The pines in 
digenous to the region of the dunes are 
best suited. In New England the white 
and pitch pines will thrive on sand jiand 
after it is fixed. In New Jersey the pitch 





pine is well adapted and farther south the 





An effective methcd of controlling a dune threatening railroad property. 


loblolly pine will make a good growth 
even on the exposed places 
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The Heavens in July 


in the sky, at noon, is found to be 68 degrees 37 


above the horizon, the celestial equator must 


41 degrees 2S minutes above the horizon. 
that 


Subtract 


this from 90 degrees, we find our latitude is 


degrees 32 minutes 


All this is very simple, and requires nothing but the 


sextant and the Nautical Almanac, for the greatest 
itude of the sun can be found simply by making 
everal measurements, beginning a little before noon, 


How the Navigator Lays Out His Course 


> Rite > 
By Henry Norris Russell, Ph.D. 
itions witl nh ¢ r not exceeding a minute of are and taking the biggest one. To get our longitude we 
(corresponding to one sea-mile on the earth's surface) must do two things, find our local time and the Green 
ro get tl me accuracy when the observer's footing wich time at the same moment. The former is a mat 
cun be tained with difficulty on the deck of a vessel ter of observation. If we know our latitude, it is an 
plunging in a high sea demands a degree of skill and easy matter to caleulate just at what interval before 
dexterity for which those of moderate experience have or after noon the sun will be at any assigned height 
the most live respect ubove the horizon (less than its maximum). We have 
Granted, though, that we have learned how to find only to measure the altitude, and may then caleu 
he sun’s altitude (and, incidentally, to apy several late the time by straightforward trigonometry. This 
necessary corrections to the crude observed value, and observation should not be made near noon, for even 
get an accurate result); what good does this do us? the sun's altitude changes very slowly, and a very small 
Let us first consider our latitude If w were on error of observation will lead to a large error in the 
he eartl equator, the equator in the sky would pass calculated time. By observing about 9 A. M. or 3 P. M., 
right erhead; that is, its highest point would be 90 when the sun is rising or sinking rapidly, much more 
grees from the horizon. If we were at the pole, the accurate results can be obtained. There is no great 
trouble about this, though 
it appears to the novice a 
bat = : all < af much more difficult prob 
ov $ < - e 
. e| ° '* were lem than the determination 
. . *) 
' : e m f lati 2 a al 
; . : . °& %, “s ei * Bie of latitude. With the iid 
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i” ® ° " i ad o , . . “* 0% solve it in a few minutes. 
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@® @e@###e8@ e¢ © + © e © +s: ® . 
some officer will watch the 
2M 3M. Mu 5M. 6M. fall of a time-ball, dropped 
just at noon by electrical 
FHE HEAVENS IN THE REGION OF HERCULES connection with some ob 
servatory, and so find out 
celestial equator would run all around the horizon the error of his chronometer (how much it is fast or 
its altitude would everywhere be O degree. It is easy slow) and also its rate (how much it is running fast 
see that in other latitudes—for example, 20 degrees or slow per day). But the “sea rate” of a chronometer 
north of the earth’s equator—our zenith (the point may not be the same as the “shore rate.” but a little 
right overhead) would be 20 degrees north of the equa faster or slower. When a ship has been out a month 
or in the sky, and hence that the highest point of this or more the chronometer may not be running at the 
equator would be 70 degrees from our horizon same rate that it did in port, and a steadily increasing 
Now we cannot see the equator; but we can observe error will result. On long cruises, therefore, it is neces- 
he sun—and the Nautical Almanac tells us just how sary to have some way of checking the chronometer. 
ir the sun is north or south of the equator every day; This used to be done by observing the moon—measuring 
or example, to-day (June 2nd) it is 20 degrees 9 min its distance from some bright star. The Nautical 
utes north of the eyuator: so when the sun seems \imanac gave in advance the calculated distances be 
highest on the sky, the equator will be at just this tween the moon and certain-selected stars for every 
distance below it (since our ship is in a northern lati three hours of Greenwich time, the change being about 
tude) If then, for example, the sun at its highest 1% degrees in this interval. By comparing the ob- 


served distance with this, the Greenwich time at which 
the observation was made can be found, and hence the 


error of the ship's chronometer. But these observa 
tions are difficult te make, and very troublesome to 
reduce, as they involve long and tedious calculations; 
and they are now so rarely made that the Nautical 
i/manacs no longer publish the old tables of “lunar 
distances,” but leave it to the occasional observer who 


(Concluded on page 588.) 
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Some Suggestions for the Handy Man 
By Henry Klotz 

Repairing a Kitchen Boiler.—A leaky kitchen boiler 
was recently repaired by the writer in the follow 
ing manner. First the water was drained off and then 
the holes were carefully enlarged by reaming them with 
the tang of ua file until they were large enough to re 
ceive a small stove bolt easily. The hot-water pipe 
was then disconnected from the boiler and bent slightly 
to one side, as indicated in Fig. 1 of the accompany- 
ing drawing. A stout piece of thread, to the end of 
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Home repairs of a leaky kitchen boiler. 


which a wire nail was secured as a weight, was then 
lowered through the hole in the top of the boiler. By 
means of a wire hook the thread was caught and puiled 
through the pipe opening in the side of the boiler. The 
wire nail was then disconnected and, instead, a stove 
bolt with a washer on it was tied to the thread and 
pulled carefully through the hole in the top of the 
boiler. In this position it was held with a knife blade 
pressed against it until the thread was disconnected 
and a leather washer, metal washer and nut could be 
screwed down on the projecting end. The bolt was long 
enough to permit of its being grasped with a pair of 
pliers and held firmly while it was being turned up 
with a wrench (as indicated in Fig. 2). The other hole 
in the boiler was in the side, near the top. Here the 
same method was pursued, except that a piece of wire 
with an eyelet at the end of it was used. Through this 
eyelet the thread was passed. The wire kept the thread 
away from the side of the boiler, so it could readily 
be hooked and brought through the opening for the 
hot-water pipe After several days of use it was 
found that the water was leaking again, because the 
leather was rendered brittle by the heat. The work 
had to be done over again, but in place of leather, 
washers were made out of electric splicing tape or tire 
tape, bending a piece back and forth on itself six times 
and making a hole in the middle with two cross-cuts. 
In a similar way a long leak in the top of the boiler 
was mended by using a piece of brass with a washer 
of tire tape and fastening it in place with two bolts. 
To Prevent Rusting of Tools.—The writer found 
himself in Florida a few years ago, where he experi- 
enced much trouble from rusting of his tools on ae 
count of the very humid climate. The difficulty was 
overcome effectually as follows: Along the top of 


the tool chest a strip of dannel was tacked, as shown 


in 
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Rust-proof tool chest. 


in the sketch, so that when the cover was fastened 
down it made the chest practically airtight. Then a 
large cigar box was procured and fastened inside the 
tool chest. The box was filled with unslaked lime. 
The cover was left on the cigar box, and always kept 
open except when the tool chest was moved about when, 
of course, it was closed to prevent spilling the lime. 
1itaching Guu Wire to Smooth Pipe.—Many wire- 
less telegraph amateurs have experienced great diffi- 
culty in trying to attach the heavy guy wires firmly to 
the smooth galvanized iron pipe mast which is fre 
quently employed as a support for the aerial wires. 
In order to preserve the full strength of the mast it is, 
of course, essential not to drill any holes or cut any 
nicks in the pipe for the wires to fit into. The writer 


recently found himself up against the same problem, 
and solved it in the following manner: The guy wire was 
first wound thiee times around the end of an iron bolt 
near the head, then twice around the pipe, and then three 





Attaching Heavy Guy Wire to Smooth Pipe. 


times around the bolt again at the other end. The nut 
was then tightened up slightly so as to hold the wire 
in position while the other ends were anchored, and 
when this had been done it was screwed up tightly, and 
the projecting end of the bolt cut off. 

Removing a Revolver Barrel Without a Wrench.— 
Recently the writer went on a hunting expedition to 
the Far West, in the heart of the Rockies, to a place 
over a hundred miles from the nearest railroad sta- 
tion. Our guide had a revolver in which the barrel was 
worn out from much shooting, and as there were no 
gunsmiths handy, we sent to the factory for a new bar 
rel, and then without tools we proceeded to remove the 
old one and substitute the new one in the following 
simple and satisfactory manner. A stout piece of rope 
was first procured, and one end of it securely tied with 
thread to the muzzle of the barrel. The rope was next 
wound tightly around the barrel to its full length and 
then around a steel bar, as shown in the sketch. A 
piece of square oak about 1% feet long was next in- 
troduced into the frame, from which the cylinder had 








An improvised pipe wrench. 


been removed, and then pressure was exerted on the 
steel bar and the oak stick in opposite directions, but 
without results, as the barrel was seemingly rusted in 
tightly. The rope was then removed, the barrel heated 
and plenty of oil run around the thread where it 
screwed into the frame. After this had been done and 
the barrel cooled down it was tried again, and this 
time it was unscrewed quite easily. 

The new barrel was then screwed into place as far 
as it would go by hand, and then wound with tape to 
protect the highly polished blued surface from being 
seratched. The rope was then fastened and wound 
around as previously described, and then turned up 
tight into the frame. The revolver has had hundreds 
of shots fired from it since then, and found to be as 
satisfactory as though fixed up by an expert gunsmith. 


Some Automobile Repairs 
By F. C. I. 

NHE following are a few repairs made by the writer 
‘1 which may be found useful to the owner of an 
automobile. If he does not wish to do the work him- 
self he may hand the suggestion on to his repair man. 

Tightening a Loose Atitomobile Wheel.—In the older 
models of automobiles, many of which are still in use, 
the rear wheels are keyed to a straight axle. This 
gives rise to much trouble, for if the wheel once becomes 
loose, it soon works the key back and forth, wearing 
the key seat and shaft to such an extent, that it is 
almost impossible to tighten the wheels securely. The 
best way of overcoming the difficulty is as follows: 
The two halves of the axle are removed and the spindles 
(A, Fig. 1) are tapered in the lathe for the full length 


of the wheel hub, making them a quarter ef an Inch 
smaller in diameter at the outer end. A bushing & 
is made to fit the wheel and is bored out to the same 
taper as the spindle, but is made about an eighth of 
an inch longer than the spindle. The old keyway in 
the spindle is then trued up and made deeper and a 
new key is fitted into it. <A slot is cut in the bushing 
on a shaper or with a hacksaw, which allows the bush- 
ing to be slipped upon the spindle with the key iv place 
The ends of the spindle are bored out and tapped to 
receive cap-screws G. A washer F is made of the size 
of the hub tip, and with a hole for the screw G. The 
bushing and wheel are slipped in place and the key is 
driven home. The slit bushing is forced in and held in 
place securely by the washer /" and screw G, while its 
tapered surface wedges the wheel securely to the spin 
die and keeps the wheel perfectly true. 
covers all. If the bushing B is too short a split washer 


The hub cap 


C may be added. 

Lengthening a Valve Siem in a Motor.—Valve clear 
ance knocks are caused by too much space between the 
valve stem and its lifter; a sharp metallic knocking 
results as the lifter hits the stem, and also as the valve 























Fig. 1.—Method of tightening a loose automobile 
wheel. 

head hammers the valve seat on its return. The velve 
lifter rises more slowly at first than later, hence the 
advantage of as little clearance as possible, for besides 
allowing the lifter to come more gently in contact with 
the stem, the valve head is forced to move more slowly 
as it approaches its seat, hence it seats gently. It will 
readily be seen that for quiet running, assuming the 
cams not to be worn and of the proper contonr, this 
space should be reduced to the minimum. Too much 
space results often in loss of power. The thickness of 
a visiting card is about right for some, even a little 
less for others, depending on the expansion of the stem 
from the heat of the engine. Some engines are not 
provided with means for adjusting this clearance. An 
easy and entirely satisfactory method of reducing this 
space in such a case is as follows: 

An empty brass cartridge of almost if not quite the 
proper size to fit the valve stem is easily secured \ 
punch is driven into the cartridge to flatten the closed 
end. If the cartridge is a little too large and fits loos« 
ly, place it upon a hardwood peg and crimp it in three 
or four places with a chisel, as 
shown in Fig. 2, or reduce it to 
proper size with a tap wreprch. 





It can now be forced on the stem 
Fig. 2.—Impro- and will stay in place. File off the 
vised thimble end of the cartridge until there is 
for a valve sufficient space. If this space closes 
when the cylinder gets hot, file off 
just a little more. The engine will 


stem. 


tell you by refusing to go, or stopping when the cylin 
der heats, that more clearance is required. The com 
paratively soft metal of the cartridge has a cushion 
ing effect, which also does much toward eliminating 
this unpleasant knocking. 

Emergency Repair for a Roller Bearing.—Recently 
one of the spiral rollers in a Hyatt bushing in an auto 
mobile bearing 
was broken near 
one end and the 
Piece caused 
trouble by becom 
fing crossed, with 


the obvioes dan 





ger of grinding 
Fig. 3.—Repair of a roller bearing. and damaging the 

bearing No new 
bushing of proper size was at hand and the repair was 
made by inserting a small rod through the rotler and 
riveting each end. This temporary repair seems tikely 
to prove permanent, as the owner of the car has never 
called for the new part which was ordered, 
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Electric Batik Work 
By Dr. Alfred Gradenwitz 
B ATIK work has been practised since time imme 


morial by the itives ef Java, and consists of pro 


teros by means of liquid wax on a bright 


ducing pa 
fabric, paper or the like, which is eventually dyed 

















Electric Batik pencil in operation. 


Such parts of the fabric as correspond to the pattern 
having been covered with hot liquid wax, the whole 
is dipped inte a dye-stuff liquid, when the covered por 
tions will take on no dye, whereas the remainder is 


dyed uniformly 














Specimens of Batik work. 


After drying, the same fabric (which is now multi 
colered) cau again be covered with a pattern which, by 
the Batik process, is preserved in the former color, 
while the background takes a darker hue, and the same 
operation can be repeated several times until the back 
ground has become very dark 

After removing the wax by washing the whole piece 
of fabric with gasoline, the various colors are brought 
Wonder 


ful color effects are thus obtained, such as can be 


out most effectively on the dark background 


insured by no printing process, the fabric 


the wax cools down. In order to insure an absolutely 
uniform temperature of the wax, a German lady, Frau 
Gertrud Lamprecht-Gewecke of Nuremberg, has devised 
an electrically heated Batik pencil. Apart from uni 
formity in the thickness of lines, this insures a con 
siderably more rapid work (the continual reheating be- 
ing dispensed with) and far greater ease and accuracy. 

The electric Batik pencil is a cylindrical wax holder 
to the lower part of which is screwed a mouth-piece 
with a fine bore. A fine sieve placed in the wax holder 
above the mouth-piece will retain any impurities of 
the liquid wax 

The wax is heated by the heating coil the lead of 
Which passes through the handle, being connected in 
its interior with a flexible cord by means of which 
the Batik pencil can be joined up directly to a contact 
box for 110 or 120 volts (or through a series resist 
ance to higher tensions). The Batik pencil can be used 
with continuous as well as alternate currents, its con- 
sumption being about the same as that of a small or 
medium-sized incandescent lamp. 


An Iceberg Indicator 

ROF. HOWARD T. BARNES of MeGill University, 

Montreal, Canada, has blazed the way in the study 
of the detection of large bodies of ice through the read- 
ing of the temperatures of the sea water at a distance 
from the source of chill. For this work Prof. Barnes 
has employed a microthermometer capable of register- 
ing variations of a thousandth of a degree Fahrenheit, 
and his researches have given to the subject a new 
significance. 

Following the loss of the *“Titanic,” the United States 
Naval Authorities maintained for some time an ice 
patrol service in the mid-Atlantic, two of our scout 
cruisers having been detailed to alternate on that 
duty Interest is now revived because of the Govern- 
ment’s intention to renew this ice patrol in the coming 
season of greatest danger. These vessels can only 
maintain surveillance over a limited area, and there is 
every reason why each sea-going steamer traversing the 
North Atlantic should have its own means for certainly 
detecting the proximity of ice. 

Many clever minds have given a good deal of study 
in the past months to the devising of instruments for 
this service, and certainly there is a need for some ap- 
paratus which can be relied upon, especially when ap- 
proeching and passing through the waters south of 
Newfoundland, where confusion is engendered by the 
continual conflict between the Labrador current and 
the Gulf stream. 

The prime desideratum is an instrument that will 
work at all times, one upon which the navigator can 
confidently depend. 

With this latter and essentially practical aim in 
mind, Mr. William H. Bristol has worked out his detec- 
tor, and the ingenious instrument promises to fill a 
want of long standing. The apparatus .is fundament- 
ally very simple, and its arrangement is such that its 



































1 and 2 are dissimilar metals forming the elements of a 
couple; 3, the point where the elements join. This is the 
active end of the couple; 4, 4, the insulated ends of the 
couple; 5, 5, openings to the sea, which may be closed if 
the couple be in touch with the metal envelope 10; 6, 6, 
the circuit connecting with the alarm system 7 and the 
recording mechanism 8; 9, the outside or bottom plating 
of a ship 


The thermopile, placed below water in contact with 
the sea, records changes of temperature. 


fitness for duty or its working order can be quickly 
determined at any time. The navigator cannot afford 
to trust to facilities which are uncertain in their func- 
tioning, and this has been the ruin of more than one 
eleverly-designed mechanism. The Bristol detector is 
based upon the well-known phenomena of the thermo- 
electric couple. For the sake of those that may have 
forgotten their school-day physics, let us explain briefly. 

Two half rings of dissimilar metals when 





being permeated entirely with color, which 
ie best appreciated on holding the fabric 
against the light 

The possibilities of Batik work are by 
no means so limited as would appear at 
tiret sieht The same process can, in 
fact, be applied to wood stained in sev 
eral hues (or engraved), as well as to 
metal dyed or etched by chemicals. Espe 
cially beautiful etchings can thus be pro 
duced on copper, brass, etc 

The instrument used by the Japanese 
in applying the wax is some sort of small 
funne! fixed te a handle with a fine open 
ing in which the wax is heated over a 
coal fire Similar attachments, or else 
closed reservoirs terminating underneath 
in a peint and a smal! opening are used in 
Evrope where Batik work has been intro 
duced In connection with all these de 
vices the wax must however be reheated 
from time to time (over an alcohol, gas 
or gasoline flame), and it cools rapidly 


during use This lack of uniformity in 











joined together and either suddenly heat- 
ed or chilled at one of these connecting 
points, give birth to a feeble current which 
will flow until the opposite juncture has 
acquired the same temperature. The sen- 
sitiveness and the potential of a thermo- 
electric couple depend upon the character 
of the two associated metals. The 
strength of this current can be increased 
by employing a number of couples, and 
a group of these bound for a single ser- 
vice is what is termed a thermopile. In 
order to get a sufficient electric impulse, 
Mr. Bristol uses a thermopile which is 
suitably placed below the waterline of a 
vessel and installed where it can feel 
quickly delicate differences of tempera- 
ture in the outlying water. It is not 
necessary to expose the thermopile direct- 
ly to the water: the desired effect may 
be obtained by having the exciting end of 
the thermopile in contact with the out- 
side plating of the ship or with the thin- 
ner skin of a protecting envelope which 
is in touch with the sea. 








the temperature of the wax, of course, 


entails a number of drawbacks, while the 
liquid wax. immediately after heating 


flows out in a very energetic jet liable to 


A, thermopile; B, mechanism operated by current from thermopile. 
and closes the switches functioning the bells and lights C, D, HE, and F; G, recording 
mechanism which shows the time and the character of the temperature change; H. the 


batteries of the operative relay; 7, testing tank. 


produce too thick lines or even blots, the 


vutflow soon becoming very sparing, as 


A device for detecting icebergs at sea. 


This mechanism opens 


Simple as this sounds, the proper ele- 
ments of the electric couples were found 
only after a great deal of experimenting 
upon Mr. Bristol’s part. The text-books 

(Continued on page 588.) 
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Lightning Prints 
(Concluded from page 576.) 


James 
Six sheep were killed 


British 
B. Shaw in 
by lightning near the city of Bath in the 
year 1812. When the skins were taken 
from the animals, a facsimile of a portion 
of the surrounding scenery was visible on 
The pic- 
sensation when ex- 


Meteorological Society by 


L857 : 


the inner surface of each skin. 
tures caused a great 
hibited at Bath; and Mr. Shaw, who was 
a school-boy at the time of this 
rence, states that he and his schoolfellows 


ocecur- 


were so familiar with the place where the 
accident that 
were shown to them they “at once identi- 


occurred, when the skins 
fied the local scenery so wonderfully rep- 


resented.” This story would be more im- 
pressive if the narrator had not been look- 
ing back of forty-three 


years, and to his boyhood days, when he 


through a vista 
presented the facts to the world. 
Another case, which possibly admits of 
recorded in 
published in| 
The fol- | 


is given by | 





a different explanation, is 


Casaubon'’s “Adversaria,” 
1610, and has often been quoted. 
lowing version of the story 
Flammarion 


1595, while 


“On a summer's day, about 





pregress in the} 


divine service was in 
Cathedral at Wells, two or three thunder- | 
claps were heard of so terrible a nature | 
them- | 


Lightning oc- | 


that the whole congregation threw 
selves down on the ground. 
curred at the same instant, but no one | 


was hurt The astonishing thing about | 


the affair lies in the fact that crosses were | 





afterward found to have been imprinted | 
upon the bodies of some of those present 
The Bishop of Wells as- 


that his wife | 





at the service. 
sured the Bishop of Ely 
told him she had a cross thus imprinted | 
upon her; and that on his being incredu- | 
lous she had shown it to him, and that he | 
himself found afterward that he, too, was 


thus adorned—on his arm, if I remember 
right. Some had it on their breast, some 
on their shoulders. It is from the Bishop 
of Ely that I have these facts, which he 
tells me are 
We have quoted this case because it ap- 
have led Dr. Carl du Prel’ to 
different explanation of 
that 
which, 


well authenticated.” 


pears to 
suggest a totally 
from proposed by 


though cer- 


lightning-prints 
Rindfleisch, and one 
tainly not needed to account for the ordi- 
nary forms of the phenomenon, might 
perhaps be invoked in the case just cited 
According to Dr. du} 
Wells Cathedral | 


process 





and a few others. 
Prel, 
were marked 


the worshipers in 
with crosses by a 


analogous to “stigmatization.” He as-| 


sumes that lightning struck a metal cross | 
over the altar, toward which the congre- 
This object, brilliantly 
discharge, 


gation was facing. 
illuminated by the 
would, in his opinion, bave furnished the 


electric 


dominant suggestion needed to accomplish 
the impression of a cruciform image upon 


the bodies of suitable subjects; i. e., per- 





sons susceptible to the ideoplastic process. 


We give this suggestion for what it is 
worth. 


in the case in question, that branches of | 


It is certainly simpler to assume, | 


the electrical spark actually struck some 
of the though they 
were not conscious of any shock, and that 
merely inter- 
the discharge 


congregation, even 


the so-called crosses were 
secting marks produced by 


in the ordinary manner. 


Raising of the U. S. Brig “ Niagara”’ 
(Concluded from page 580.) 
placed in position at one side of the wreck 
and gradually forced under the old hull 
by means of the hydraulic pressure be- 
hind it. The sand and mud was blown 
away inch by inch and the pipe jet forced 
farther and farther under the wreck un- 
til ropes attached to the ends of this pipe 
jet could be fished up on the opposite side 
of the wreck and a heavy chain attached 
to these ropes, drawn underneath the ves- 
sel. The difficulties encountered during 
these operations may be left to the imag- 
ination when it is stated that most of this 
work preparatory to raising done 
through holes cut in the ice covering Mis- 





was 


®* Quoted in Annales des sciences psychiques, 
v. 7, 1897, p. 214. 





ery Bay and during extreme weather con- 
ditions. 

After the four chains—one forward, one 
aft and two amidships—had been placed 
around the sunken hull, they were made 
fast to strong beams, the beams being sup- 
ported on pontoons on either side of the 
wreck. twenty to 
twenty-five feet in length, were then used 
in drawing up the chains link by link 
until the old “Niagara” was brought to 
the surface. This was accomplished with- 
out any damage or breakage of the hull, 
and the wreck was then gradually shifted 
toward the shore. One of our illustrations 
shows a small part of the old battler as 


Strong levers some 


during the operation of 


She was finally 


she appeared 
moving her shoreward. 
beached, and prepared as will be described 
later for rebuilding. What was left of 
the old ship may best be seen from the 
accompanying photograph, taken shortly 
after beaching. 

The hull 
position, and a proper bed and ways con- 
structed. The lines of the vessel, ail of 
her principal dimensions, ete., were then 
taken and transferred to a_ temporary 
mold loft. These lines and other data 
were transferred by the writers. They 
are wonderfully “fair and and 
show how advanced was the art of ship 


was then set squarely into 


sweet 


building a century ago. 
The spar plan as nearly as could be 


| obtained from all possible sources, reveals 


many of the old forms of rigging used 
one hundred years ago. 

The hull was found to have been con- 

various frames of 
planking of 3-inch oak, bul- 
warks of pine, stanchions of red cedar 
and black walnut. The keel of 14-inch by 
18-inch oak, is wonderfully well preserved 
and will be used in its entirety in rebuild- 
ing. The keelson is 10-inch by 12-inch, 
while the frames are 12 inches wide at 
the keel and have a center distance of 
21% inches. The “Niagara” is 118 feet 
from stem to stern post, has a beam of 
30 feet and a draft of approximately 8% 
feet. . 

A very interesting feature is that every 
other frame is a “natural knee,” giving the 
vessel wonderful strength and the ability 
Wood- 
en pins (called hand 
hammered wrought iron spikes were used 
in the original construction. Our illus- 
tration shows the skeleton ready for re- 
mest of the old planking having 
The bow of 
hand of the 
previ- 


structed of woods, 


white oak, 


to bear severe shocks and strains. 
“tree-nails”) and 


building, 
by necessity been removed. 
the vessel is on the right 
photograph. The “natural knees” 
ously mentioned are also shown, and the 
general construction of ribs, frames, ete. 
The seams were found to have been calked 
with oakum and filled with tea lead, 
which is in itself a very interesting and 
unusual feature. 

Another odd feature in construction 
shows that the steeler in the dead wood 


laft had been carved out of a single piece 


instead of being made of sep- 
arate planks. 
The armament 
of eighteen 32-pound carronades and two 
long 12-pound guns, the latter being used 


of wood 


of the vessel consisted 


forward as “bow chasers.” 

The total firing weight of the “Niagara” 
for her twenty guns was 600 pounds of 
shot and shell. How insignificant this 
seems when we realize that one of our 
modern 12-inch guns hurls no less than 
850 pounds a distance of ten miles with 
deadly acuracy! 

The rebuilding of the “Niagara,” true 
in every detail to the original ship, is 
progressing rapidly. 

A fact of historic value is that the 
“Niagara” will probably be the last large 
wooden sailing vessel which will ever be 
built on the Great Lakes. She will be 
towed from port to port during the cele- 
bration, by the historic U. 8. 8S. “Wolver- 
ine” (formerly the “Michigan”), which 
ship herself is over seventy years old, and 
which has the distinction of being the old- 
est iron ship in the United States Navy. 
The “Wolverine” is now held in reserve 
and is used as the training ship for the 
Naval Force of Pennsylvania stationed at 
Erie, Pa. 
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These are the two 


most popular 


anti-skid 
tires 


made 





INOBBY « 
TREAD 


In every season—for every kind of 
service—the famous “Nobby Tread” 
and “Chain Tread” are acknowledged 
to be the most effective automobile 


CHAIN ! 
TREAD 


A 


tires ever manufactured. 


INSIST UPON THEM | 
Sold by reliable dealers everywhere 


Manufactured by the 

















United States Tire Company 




















On the 
Shore 
of Lake 

Michigan 

In the midst of beautiful parks, Chicage / 

Beach Hotel is only ten minutes’ ride fror 

business, theatre and shopping center of Chi- 

cago. Bathing, canoeing, tennis, golf, danc- 
ing, orchestra concerts "Cease rooms. Cool 
breezes. Delicious meals. American or Euro- 
pean plan. Write for rates and booklet. Manager, 


| CHICAGO BEACH HOTEL 
L (11) 5ist Blvd. on the Lake Shore, Chicage r) 












brilliant, powerful, 
steady, white light. Is 
better than electricity or 
acetylene and cheaper 
than kerosene. 


Every lamp is a complete 
alt tadiial ate 
light works. 


Clean~ bright odorless 

portable. Made in over 200 
styles for every purpose. 
Fully guaranteed. Catalog 
free. Agents wanted. 
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LOCKWOOD & ALMQUIST, INC. 
TIME SERVICE ENGINEERS 
Manufacturers of 
Electric Clock Systems Program Clocks 
Special Timing Instruments 
Send for Cat. 33 1 Madison Ave., N. Y. 


Flake Form 
of Graphite 
The pure prod- 
uct as mined, 
and combined 




















in Dixon's 





. | Greases, is 


| wonderfull 
| Wanted—Special Work in woh, smooth 
Woven or Elec- 4 

trically Welded W ire _ 


and oily. 
Our equipment is second to none in 


DIXON’S 
hiteGr 
the world for executing in the most Grap te eases 
workmanlike manner special wire 


n : 29 = of 
goods contracts. Correspondence sol- have won Co enaaliaion a sd es 

icited and an opportunity to figure on your re- the Speed Kings of ‘ fotordom 
quirements. Send drawings and specifications-— I eddy Tetzlaff, holder of the 
Quotations promptly furnished world’ srecord forroad racing, says: 
We are the Original Power Loom weavers “I would rather pay $5 per pound for Dixon's 
and manufactur? Automobile Labricants than use any other a: 

o B S ] th a gift.” 
Po i ive | oth » a C h Try DIXON'S GRAPHITE GREASE No, 377 
= "Saaabasbel ant poring a in your transmission and differential, Will 
Z le 


Cis Electrically Welded Fabric for inl } make them run quietly. 
CLINTON WIRE LATH——Est, 1856 





| ; Send name and model of car 
for free booklet, ‘‘Lubrical- D 


Please address all communications to Estimating Dept ing the Motor,’” No. 248. os 
CLINTON WIRE CLOTH Co. -_ , 1 
ON CRUCIBLE COMPANY 
Clinton, Mass. JOSEPH .- N CRUCIAL 
Extensive Hot Galvanizing Dept. Perforated Metals Dept Jersey City New Jersey 
Weaves and perforations in any and ali metals 
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This department is devoted to the 


anv questions 


interests of present and prospective owners 


relating to mechanical 


The Motor-driven Commercial Vehicle 


of motor trucks and delivery wagons T 


features, operation and management of commercial motor vehicles. 


he Editor will endeavor to answer 








Logging With a Motor Truck 


Mi GTOR trucks occnsionally invade the 
forests and bring out loads f tim 


4 ‘ o 

t ! rough logging is a branch of 
the iumber industry in which little is 
heard of the motor truck While the log 
ging locomotive is probably immune from 
ut inreads upon its usefulness by gaso 
line truck enough progress has been 
made 1 FL I logging to promise a 


wide field of aetivity and warrant serious 


considera mm f the power truck from the 
tamdpoint of hat it has actually accom 
plished A five-ton motor logging truck 
was recently built for a man in Cleve 
land, whe has had it in service for 
nearly a year in the woods near Brecks 
ville, im the outhern part of Cuyahoga 
{ unty, (hi 

ima sma weds this truck has done 
the work of the logging locomotive, the 


skidder and the donkey engine In addi 
tier ii autometica londs the truek by 


its own power and then transfers its load 


from truck to flat car by that same power 
While there n be no direet compari 
between the work of this single truck 

ind the enormous tonnage capacity of log 
trains, a ¢ eful analysis of the work of 
t! truch 1 x in mind that it is 
rie iy 1 rigtle 1 reveais luteresting 
in ibilities it i built with a six-eyvlin 
der motor and in all other respects, ex 
cept the wheels, it is of standard design 
Che driving wheels are built of steel, with 
a twents-two-inch tread having the usual 
corrugated surface of tractor wheels, and 


enabling the truck to run over rough sur 


faces and sef round such as will be en 


countered on any timber tract 


winch, driven off the trans 


mission of the truck, is built amidships 


and controlled by a lever similar to the 


brake and gear shifter Louds as high as 


six tons have been carried without diffi 
cully, aithough the rated capacity of the 
truck is five tons. By proper use of the 
power winch and a simple scheme of rope 
and chain tackle, the crews have loaded 
1{#8) feet of lumber on the truck in twen 
ty minute Furthermore, its remarkable 


capacity for leading is availed of in many 


ways, notably in the salvage of fine speci 
mens of hardwood, which frequently fall 
into ravines and cannot ordinarily be re 
covered except prohibitive cost 

rhe customary haul of the truck is ap 


proximatel five tons for an average dis 
tance of about six miles (mm arrival at 
the railroad siding the rapidity with 
which the truck drops its load and pulls 
the loge upon freight cars by the use of 
its power drum and cable, produces a 
grenut saving of tine ind labor 


The logs ordinarily are dropped on the | 


ground and then rolled up on the cars 


If no cars are available, the crew simply 
drops the load and returns to the woods, 
knowing that the loading operation can 
be done quickly by the truck when the 
ready The truck therefore has 


no idle minutes 


cars are 


The Log of a Horse Drawn Truck 


ore Electrical Engineering Department 
of the Massachusetts Institute of Tech- | 


nology has published a leaflet known as 


Bulletin No. 3,” 


tains some interesting observations on the 


“Research which con 


daily work of the horse, showing how 


much of the time the truck must stand 





idle while it is being loaded and unloaded. 








the horse stands idle, we have prepared 
the accompanying drawing with the truck 
schedule laid out on a sun dial. Thirty- 
two per cent of 10.7 hours is 3.42 hours, 
or three hours and twenty-five minutes. 
This was the time spent at the railroad 
station, and it was made up of nearly 12 
per cent for loading, about 7 per cent for 
unloading, and about 5 per cent for de- 
lays of different kinds. The actual time 
moving at the railroad station was but 
11 per cent of the day. Not counting the 
frém the stable, 


amounted to 


time of travel to and 


which as our dial shows 
1.39 hours, or one hour and twenty-three 
minutes, only 3.21 working hours, or three 
hours and twelve minutes, were spent on 
hours and two 


the street, during two 








A six-ton motor logging truck taking on a load of lumber. 


A study has been made of freight delivery 
in Boston. Careful records were made of 


every movement of the vehicles from the 


time they left the stable in the morning 


until they returned at night. An analysis is 
published of the daily wagon performance 
based on eighteen days’ observation of 
four different wagons handling miscellan- 
eous freight The average working day, 
or the time out of the stable, was 10.7 
hours. It was found that 32 per cent of 
the day was spent at the railroad yards, 
25 per cent of the day at warehouses, and 
the remainder of the day, or 43 per cent, 
Of this latter time, 15 per 


traveling 


on the street 
cent of the day was spent in 
from and to the stable in the morning and 
the evening The time spent in travel 
between warehouse and freight yards was 
19 per cent of the day, during 15 per cent 
of which there was at least a partial load 


on the wagon. To illustrate these figures 





clearly and show how much of the time 


minutes of which the truck was in mo- 
tion. One per cent of the day, or six 
minutes, the truck was delayed by conges- 
tion on the street The remainder of the 
time, or one hour and four minutes, was 
miscellaneous 


taken up with meals and 


delays. At the warehouses we have the 
same delays. The time consumed in load- 
ing, 6 per cent, was thirty-nine minutes, 
unloading, 8 per cent, fifty-one minutes, 
while miscellaneous delays amount to 11 
per cent, or one hour and ten minutes. 
Out of the whole day the motor truck was 
four hours and sixteen min- 
half 


in which the horse was doing no pulling, 


moving only 
utes, leaving over six hours and a 
and only one hour and thirty-six minutes 
was spent in traveling between warehouse 
and freight yards with at least a partial 
load on the wagon. 

To compete with the horse the motor 
truck can demonstrate its superior mobil- 
ity not during the ten hours of the day, 


but only during four and a quarter hours 
of moving. It can get to work and return 
to its garage in quicker time; it can move 
about in the railroad yards and maneuver 
into position for loading and unloading in 
less time than is taken by the horse drawn 
truck; and it can move from the railroad 
yards to the warehouse in less time, pro 
vided there is not too much congestion on 
the street. But the time of loading and 
unloading at the railroad yards and at 
the warehouse and the time taken out for 
meals would be the same if the driver is 
to have his noon hour. And so, although 
the motor truck may be much faster than 
the horse drawn vehicle, it can demon 
strate its superiority only during a very 
small per cent of the day. It is for this 
reason that so much attention is being 
paid to the loading and unloading of mo 
time, for the 


tor trucks at the present 


| longer the hours of moving the greater 
will be the superiority of the motor truck. 
Dumping bodies are used for unloading 
ithe trucks, and special loaders, also sep 
arate bodies which may be removed for 
loading and unloading. Everything, in 
fact, is being done to avoid delays of all 
kinds, so that the motor truck can be on 
the street as much as possible, and spend 
active competition 


most of its time in 


| with the horse. 


Motor Trucks in Porto Rico 
gees Porto Rico presents an excellent 


extensive use of 


opportunity for an 


motor trucks is the assertion of Mortimer 


| Remington, commercial agent of the 
| United States for Porto Rico. The little 
|island, with its population of more than 
la million, now stands eleventh in import 
ance of the export markets of the United 
States. Its own export business has in 
creased from a yearly total of $17,000,000 
in 1901 to $92,000,000 for the fiscal year 
ending June 30th last, which speaks well 


The only rail- 





for American occupancy. 
road on the island skirts the shore, and 
as most of the products and produce come 
from the interior, an extensive system of 
highway transportation is essential. In 
the present 
principal transportation vehicle used. Mo- 
tor trucks, however, have received a foot 
hold. There are 
island and their number is sure to increase 
Road conditions in Porto Rico 
trucks. 


system the ox cart is the 


now sixty-six on the 
rapidly. 
favor the use of motor 
are over 900 miles of stone roads, and the 


There 


main highways are unsurpassed anywhere 
in the world. This accounts for the fact 
{that there are now over 1,000 motor ve 
hicles of all types there, and at the pres 
ent rate of increase this number will be 
doubled in the next eighteen months. 

















low the working day of the horse is taken up with delays for loading and unloading, etc., with but little time in actual motion. 


The log of a horse drawn truck. 
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ONE MORE REASON 


Watch the motor trucks go by. 

Note what an impressive majority of the big 
houses have chosen the White Motor Truck as 
the best motor truck “buy.” 

Just count the motor trucks with the famous White 
radiator—shaped the same as the border of this ad- 
vertisement. 

Every White radiator you see is one more reason 
why you should consider the White for your next 
Motor truck purchase. 


3500 White Trucks in Service Today 


COMPANY 


THE WHITE 
CLEVELAND 
; \ Manufacturers of Gasoline Motor Cars, Trucks and Taxicabs 





























G. V. Electric Trucks 


Give you 10 or more years’ life. 

Are clean, silent and odorless. 

Operate 297 days oui of the 300. 

Show economy in tires, parts, replacements and general upkeep over a period of years. 
Promote the highest efficiency in systematic trucking, transfer work and light deliveries. 


Make pcssible undreamed of economies in real estate investment covered by stable and 
wagon yards. 














Design standardized since 1907. All parts of each model interchangeable. Nearly 
3,000 in use, many ten years old. 


The ex-teamster and the simple Electric are a saving over the complex motor vehicle 
and the expert chauffeur-machinist. 


The Electric has economic law behind it and must dominate in its field. Show your 
business acumen by getting the nght machine for the right place. 


Six capacities: 750 Ibs. to 5 tons. 


Catalogue 101 on request 


GENERAL VEHICLE CoO., Inc. 
General Office and Factory 
Long Island City, N. Y. 


New York Chicago 




















MOTORISTS! 


Save Time, Trouble, Expense. Master 
It’s Easy If You Read 


THE MopeRnGasoLine 


AUTOMOBILE 


OPERATION Your Motor. 


=) The Modern 


Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 
By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 700 (6x9) Pages TEN LARGE FOLDING PLATES 500 Illustrations 


Price, $2.50 


The latest and most complete treatise on the Gasoline Automobile ever issued 
Written in simple language by a recognized authority, familiar with every branch 
of the automobile industry. Free from technical terms Everything is explained 
so simply that anyone of average intelligence may gain a comprehensive know!l- 
edge of the gasoline automobile. The information is up-to-date and includes, in 
addition to an exposition of principles of construction and descrtption of all types 
of automobiles and their components, valuable money-saving hints on the care 
and operation of motor cars propelled by internal combustion engines. Among 
some of the subjects treated might be mentioned: Torpedo and other symmetrical 
body forms designed to reduce air resistance; sleeve valve, rotary valve and other 
types of silent motors; increasing tendency to favor worm-gear power-transmission ; 
universal application of magneto ignition; development of automobile electrie-light- 
ing systems; block motors; underslung chassis: application of practical self-start- 
ers: long stroke and offset cylinder motors: latest automatic lubrication systems; 
silent chains for valve operation and change-speed gearing; the use of front wheel 
brakes and many other detail refinemerts. 

By a careful study of the pages of this book one can gain practical knowledge of 
automobile construction that will save time. money and worry. The book tells you 
just what to do, how and when to do it. Nothing has been omitted, no detail has 
been slighted. Every part of the automobile, its equipment, accessories, tools. sup- 
plies, spare parts necessary, etc.. have been discussed comprehensively. If you 
are or intend to become a motorist, or are in any way interested in the modern 
gasoline automobile, this is a book you cannot afford to be without. 


THIS BOOK IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 


Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 
A special eight page circular describing this book sent free on request 


MUNN & CO., Inc., 361 Broadway, New York, N. Y. 









































AN ELECTRIC TRUCK 
Can Go Anywhere 


It isn’t prohibited from entering docks, warehouses or other places 
where fire underwriters’ rules forbid inflammatory material. 

This is only one of the advantages of an “*Electric’’ truck. There are 
many others, and business men everywhere are recognizing them, just as the 
large majority of electric vehicle manufacturers have recognized the super- 


"The 4“3Exide” Batteries 


“ gexide", “Mycap-Exide", “* Tbin-Exide”, “ tronclad-Exide” 


Designed and perfected by the most experienced battery engineers who 
have carefully considered the service requirements of the *‘Electric.” 

Built by the oldest battery maker in the country, in the largest plant in 
the country devoted exclusively to the manufacturing of storage batteries. 

The worth of "* Extde€ batteries has been demonstrated, proved beyond 
question, in dependable service in all types of electric vehicles, under all 
sorts of conditions. ‘The people who buy the most batteries are the best 
judges of the best battery to use. 

Whether you own, or intend purchasing, an electric pleasure car, delivery 
wagon or truck, it will pay you to investigate the four “ Exide” Batteries 


Our interesting publications on request 


THE ELECTRIC STORAGE BATTERY CO. 


PHILADELPHIA 1913 
01 Chica, St. Le Cleveland Atlanta Den Detrow 
vse! bo om ..., ; Sea Fi + Pinay Seattle Portland, Ore. "Temp 


Use the “’ Exide’ Battery for Gas Car Starting, Electric Lighting or Ignition 
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During his laboratory trials, Mr. Bris- 
;tol’s modei apparatus gave a noticeable 
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An Iceberg Indicator PATENT ATTORNEYS 
e e (Concluded from page 584.) OVER 65 YEARS’ 
No = Ri Wi = Cu f / 1veés jare a safe guide only up to a point, and EXPERIENCE 
/it was beyond this point that the inventor 
, . | had to go in order to get a working unit 
10% Oversize |which would meet responsively the tem- 
| perature ranges to which it might be sub- 
jected in every-day service the year round 
— — es the world over. Trave Marks 


11% Less 


That’s a new saving. 


How It Happens 


We have lower rubber this year, but 
higher fabric and higher cost of labor. 


Some makers say the net saving here 
warrants no reduction. Some say five 


per cent 

But we, in addition, have a multi- 
plied output A factory capacity now 
pretty close to 8,000 motor tires daily. 
We have new factories with the latest 


equit pment 


So No-Rim-Cut tires will cost, we 


figure, 11 per cent less than last year. 
And since April Ist we have given that 
saving to the users of these tires 
Our Profit 
Our policy is to keep our profit around 


No-Rim-Cut tires—now the favorite tires— 
cost 11 per cent less this year. 


rim-cutting, saved overloading. Now their very 
popularity is saving you an extra 11 per cent. 


This Year 


They have always saved 


No Extra Price 


In No-Rim-Cut tires you are getting 
tires which never can be rim-cut. That 
wipe out completely a trouble which 
ruins 23 per cent of old-type tires. 


You are getting tires 10 per cent larger 
than clincher tires of the same rated size. 
And that adds, on the average, 25 per 
cent to the mileage. 


And you are getting now 11 per cent 
reduction. So these new-type tires, with 
all their advantages, cost no more than 
standard old-type tires. 


Consider these savings and judge for 
yourself if it pays te insist on these tires. 


Hundreds of thousands think so. And 
they have bought in 








$4 per cen So 
long as we do that the past 12 months 
no make n the overa million Good- 
world can sell a (jOODSYEA FAR year tires. 
equal t for 

To assure you of AKRON. OO 
this, every year we ‘ . Write for the 
advertise our profit No-Rim-Cut Tires Goodyear Tire Book 
We w ul mu to _ 14th year edition. 
eo gge -ondieggen With or Without It tells all known 
the squarest sort of Non-Skid Treads ways to economize 
deal So on tires. 














THE GOODYEAR TIRE & RUBBER CO., Akron, O. 


Branches and Agencies in 103 Principal Cities—-More Service Stations Than Any Other Tire 
We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont.—Canadian Factory, Bowmanville, Ont. 
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Rider Agents Wanted 


 ineac h town torideand exhibit sample Ranger 
© bicycles rite for our latest special offer. 
Finest Guaran eed 

S183 Models $10% $27 
with Coaster-Brakes, Puncture-Proof tires, 
1991 & 1912 Models 

ottest mance, O27 to SIZ 







Ail makes and modele, fo 
reat CP ACTORY “CLEARING SALE 
We Ship without a 
Jo de ~ Ag pay the fr RI allow 
oO DAY'S F Reet RIAL 
i Ml weoaster-brake 


ames su aries Pes and repairs at OF nel usual 
prt wee until you get our cate 


ee fer Frits 
rogues ond oer co., Sept. T- 175 Chicago, Mh 











Solders and 
Soldering 


@ If you want a complete text book 
on Solders and the art of Sold- 
ering, giving practical, working 
recipes and formule which can be 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metal-worker in general, read the 
following Scientific American Sup- 
plements: 1112, 1384, 1481, 
1610, 1622, 1434, 1533, price 
70 cents by mail. @ Order from 
your newsdealer or from 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 























IRONING A PLEASURE 


Self Heating lron makes and burps its own 
gas at one-third cent per hour. Safe and 
Simple. Saves Labor, Time and Money. 
Agents. 100,000 in use. Every home wants 
one. Send for Free Sample Proposition. 
National Stamping & Electric Works 
412-14 South Clinton Street Chicago, Il. 
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Men Who Kno 
RETAIL ADVERTISING | 








WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro- 
greas. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our graduates in 
securing positions. Write for Catalogue 


ECONOMIST TRAINING SCHOOL 


<> 231-243 West 39th Street, New York City 


| 

















LEARN TO BE A WATCHMAKER 


Bradley Polytechnic I 
Peoria, Dlinois 


Formerly Par. 

one Morelegicn! Largest = Best Wateh School 
Insitute jm America 

(This entire building used exelu- 
sively for this work) 

We teach Watch Work. Jewelry, 
Engraving, Clock Work, Optics 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 


























Three Gallons a Minute 


flowing from a stream, artesian well or 


Pring CPOris® PFE RAM 


pumping all the time sufficient 
water for house or farm use. 
Costs little to install, requires no at- 
jtention—no operating expense. 

Free information on request 


RIFE ENGINE CO., 2533 Trinity Bldg., New York 














EDWARDS (> ARAGES 


STEEL 


For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
latest illustrated catalog. 

The Edwards Mfx, Co., 342-392 Eggleston Ave.. Cincinnati. 0. 








AGENTS 


Send for our proposi- 
tion on the Hawthorne 
Four Cylinder Auto- 
mobile Hand Air Pump. 


HAWTHORNE MFG. CO., Inc. 
38 Spruce Strect, Bridgeport, Conn 











record of changes in heat of a fifth of one) 
deg. Fahbr., and this is practically about | 
as refined a sensitiveness as would ordi- | 
insulating the) 


|narily be required. By 
|non-contact end of the thermopile it is 
possible to increase the working period. 
By adjusting the measure of this insula- 
tion a time “lag” ¢ 
different speeds of the vessel, so that a 
record will be made and an alarm given 
at definite intervals. This apparatus is 
j}not a temperature-recording mechanism, 


per se; its prime purpose is to give warn- | 


ing of sudden variations involving the 
warmth of the sea water. If the change 
lis a temperature drop, the current flows | 
in one direction, and if a rise, it circu- 
lates contrariwise. The 
wired to signaling and recording appa- 
One carries a 


ratus in the chart house. 
smoked dial upon which a pointer traces 
a line: that line marking the time and 
the sharpness of the temperature change. 
The other apparatus is a combined visual 
and audible alarm. The thermopile cur- 
rent is just strong enough to operate the 
recording point of one mechanism and the 
electric contacts of the other, by which a 
relay of sufficient strength is called into 
service. 

If the impuise current is 
chill, a red light is illumined and a shrill 
bell sounded. A green light glows and a 
low-toned bell rings when the temperature 


caused by 


rises. The significance of these signals | 


must be weighed agreeably to meteoro- 
| logical conditions, the locality, and the 
| Season. 


How does Mr. Bristol make sure that 


the man on the bridge can know that the| 


detector is on duty? A separate circuit 
leads down to the thermopile from the 
navigational station, and near the active 
end of the couples a little resistance is 
placed in this circuit which heats quickly 
|when the current flows. This heating is 
| sufficient to affect the thermopile, and in 
|doing this to give answering signals on 
deck. When these signals fail then the 


be made at any time, and response is vir- 
tually instantaneous when all is right. 
The value of this will be readily appreci- 
| ated by any practical seaman. 


| The Heavens in July 
(Concluded from page 582. 

may have need of them to compute them 

himself from other data which are still 

given. 

The method of the future, for correct- 
ing chronometers at sea, will undoubtedly 
be by means of wireless telegraphy. Signals 
are sent out at a specified time every day 
from the powerful station at the Eiffel 
Din from the great German station at 
| Norddeich, the American station at Ar- 
lington, near Washington, D. 
|years it is hoped that, by international 
| arrangement, a network of signal stations 
| may be established so that any ship on 
| the seas may receive a daily time signal. 
| The problem of finding the longitude 
will then at last be solved for good. 

A century ago, when the art of watch- 
making had by no means reached its pres- 
ent perfection, the best available chron- 
ometers could be trusted for only a few 
days, and lunar observations were neces- 
sary on voyages of any length. A little 





earlier, even these were of little use, for 

the theory of the moon’s motion had not 

been developed with sufficient accuracy to 

allow of good predictions of its position. 
The Heavens. 

We give again this month a detailed 
map of a portion of the northern skies, 
which is now well observable, high in the 
south, in the early evening. The semi- 


(Concluded on page 591.) 





can be fixed to suit the | 


7 A 
thermopile is 


detector is out of order. This test can| 


Cc. Ina few) 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regan to 
securing valid patent protection for their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents secured. 

A Free Opinion as to the probable patentability 
of an invention wil! be readily given to any inventor 
furnishing us with a model or sketch and a brief de- 
scription of the device in question. Al) communications 
are strictly confidential. Our Hand-Book on Patents 
will be sent free on request 

Ours is the Oldest agency for securing patents; it 
was established over sixty-five years ago. 

All patents secured through us are described without 
cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 








Branch Office, 625 F St., Washington, D.C. 














Classified Advadionnets 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
| seven words to the line. All) orders must be accom- 
| panied by a remittance. 





AGENTS WANTED 


AGENTS: ASK US ABOUT our snappy house- 
hold specialty line that will clear you $30 to $80 
weekly. National Aluminum Mfg. Co., Box 3A, 
Lemont, Ill. 


FREE SAMPLE goes with the first letter. Some- 
thing new. Every firm wants it. a Ly - $1 .00 
to $100.00. Nice pleasant busi ' 
| everywhere. Write for free sample Metallic Min, 

Co., 438 N. Clark, Chicago. 


ATTENTION OF INVENTORS 


AS MANUFACTURERS of light machines, we 
desire to broaden our line by purchasing inventions 
outright, manufacturing on royalty or division of 
profits, covering some good machine of light con- 
| struction similar to Typewriter or Addin 

Ample manufacturing facilities and capital. Address 
Light Machines, Box 773, N. Y. 








BUSINESS OPPORTUNITY 


START CLOTHES CLEANING, Dyeing and 
| Pressing Shop at home. Men and women make big 
money For further information write to Victor 
F. Company, Ottawa, Ill 


PATENTS FOR SALE 


U. 8. P. No. 1,044,304, Tobacco self-transplanter, 
can be proved by witness or examination to be more 
convenient and do better work than any planter 
in market. A.C. Urdahl, Viroqua, Vernon Co., Wis 





PATENT for mechanically folding opera chairs of 
auditoriums. or similar places, simultaneously. Full 
particulars on request to Charles F. Roth, Pilot 
Grove, Mo. 


FOR SALE, Patent No. 1,019,745, price $2,000 
Improved pedal operated electric switch for use in 
connection with electric actuated horns of automo- 
biles and other uses. John Helstrom, Morristown, N.J 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. White 
— and Brass, for use on patterns for castings. 

HW ia variety, prompt shipments. Send for aes 
H.W. Knight & Son, 92 State St., Seneca Falls, 





INQUIRY | COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the nu 
of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 

Munn & Co., Inc. 


Inquiry No. 9302. Wanted the address of the 
manufacturer of the Greenfield flexible armored con- 
ductors or cables. This is a double galvanized, spiral 
conductor or cable. 

Inquiry No. 9303. Wanted the name of manufac- 
turer who could make newly patented articles made 
from 13 to 22 gage sheet aluminum. 

Inquiry No. 9304. Wanted the names and ad- 
dresses of manufacturers of a second hand bag 
cleaning machine on the order of a carpet cleaning 
machine. 

Inquiry No. 9305. Wanted the name and address 
| of concerns making paper letters and figures. 

Inquiry No. 9306. Wanted small hardware and 
other wenees to besold in notion and grocery 
| stores. Wanted to buy wholesale. 

Inquiry No. 9307. Wanted to buy a machine for 
honing and stropping safety razor blades on a com- 
mercial scale. 

Inquiry No. 9308. Wanted woven glass fabric for 
manufacturing purposes in iarge quantities. The 
glass is spun. 

Inquiry No. 9309. Wanted to buy small woven 
tubing of small diameter for use over the temples 
of spectacles where they go around the ears. 

Inquiry No. 9310. Wanted addresses of manu- 
facturers of good selling articles for mail order busi- 
ness catering to the trade of agents. 

Inquiry No. 9311. Wanted names and addresses 
of manufacturers: of hatpin heads made of colored 
glass; also medals of all shapes. 

Inquiry No. 9312. Wanted to buy a machine 
which will pick up a weight the size of a lima bean 
by vacuum process. Must be able to pick up dust, 
gravel, etc. Must be operated by electricity and be 
easily portable. 

Inquiry No. 9313. Wanted to buy Leather Held 
Horse Shoes used temporarily when shoe cannot be 
nailed on. In other words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 

Inquiry No. 9314, ‘This enquirer is in the market 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party will be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
| of a concern manufacturing novelty ink wells. 

Inquiry No. 9316. Wanted the names of manu- 
facturers and manufacturers’ agents who make pat- 
ented articles and other useful ee. which appeal 
to the public and which can be used in a mail order 
business and by canvassers. 



































































































































































The * Indicates that the Article is Illustrated with Engravings. 
A Artillery. See Ordnance Boise (Idaho) power plant a *310 | —Street lighting, ap 467 | —Gasoline, decreasing supply *38 
Artist who vere under water. *179 | Bolts, rough-threaded, jig for *495 —Street lighting, value of 218 | —Gasoline and kerosene situation 459 
Acetylene, compressed, solvent for 403 | ASTRONO) Bookkeeping by mac! hine *194 | ELECTRIC RAILROADS. —Gasoline and its substitutes 276 
Acorns and th “ uses... "#248 pb meta al bulls 172, 287 | Bori straight hole *495 Bernese Alpine railway *452 —Gescline substitute, prize for... 165, 197 
rv codyananicel labors ory, Langley 538 Darwin, G. 1 eisserenc de, death of. . 112 | —Coldu M idi cableway 27 Kerosene for engines *438, *246, 304 
oe wt ome ic " lg boratory national 26 Detroit observatory 239 | Boston automobile show 2 206 | —Electrification of steam railroads. 170| — —Oil supply, problem of 325 
AERONAUTICS iit = Halley's comet 151 | Bottle, non-refillable 160 | —Guard for overhead trolleys 292 | —Post-fuel age, preparing for 
: Aerology srogreas of 151 Method of teaching *557 | Brazilian battleship *492 | —Parabolical overhead wiring *158 | —See also Gas. 3 
Dovelemusente ta 1912 30 | Heavens in February *116| Breadfromacorns................. *248 | —Poles, protection of 173 | Fulier’s earth 438 
Fe hanien air propeller 154 March .- *203 | Bread, to prevent staleness..... 430 | —Signals and stops used on subway *65 
« oa > “fee “t Ae motors 31 April *290 | Bread, salt-rising. *220 | —-Street car ambulance 316 G 
— Wilhe Im death of 289 May *404 | Bridge girder, transporting ones | —Subways, building. . , “#149, 154 
I aboeetarias aerod ynamical 26 538 June *494 | Bridge, single leaf bascule..... . . *455 | —Subway tunnels under river. . #281, *286 Garbage cans, storage *4332 
Machines scientifically constructed. 447 July * *582 wreck removed by oxy- | Electric Vehicles. See Automobiles. Garbage motor truck. _ *455 
—Motors, German, tests for 196 | —Morning and evening stars—1913 85 | acetylene. : ; *543 EL ECTRICITY. eave | GAS 
—Notes......83, 135, 171, 219, 263. : Retrospect of the year—1912 2 | Briquettes, sawdust ee 84 | —Agriculturai uses : pe tt —Friction of flow in yi pes ©205 
a 331, 393, 447, 487, Swift, Lewis 66 | Bronze statues, making. . *156 | —Bassett’s battery. . s . 0247 | __Golf course lighted by *542 
—Optical phenomena from a balloon Tidal theory 164 | Brontidi. .. —Cold light, Dussaud's 138, 486, *489 —Holland gas exposition 112 
—Parachute for aeroplane Aswan Dam *140 | Broadside control, one-man | —Diamonds made in electric furnace. .|—Mine gas, detecting with electric 
—Skyrocket flying machine Atlantic, crossing in air craft. 420, 446 | Brucker's transatlantic eeenreeeee 5 : ot 430, *515 one 5 
—Stability of aeroplanes Atmosphere. See Meteorology. | Brush for ship-cleaning —Diet and electricity...... - 101 Gas engines. See internal Combustion 
—Stabilizer, gyroscopic Atom, energy of 308 | Building exposition, Satpal —Dry batteries, to make see one hae Engines. 
—Transatlantic flight *356, 420, 446 | AU TOMOBILES. | Buoys, lighting —Electroculture of plants | Gasoline and its substitutes 276 
=z eather bureau, Germany 26 Abuse of good roads 77 | Burl on walnut tree. . 155, 239, *472, 520, £ Gasoline, decreasing supply *3N 
Wright patent case, dec -ision 273, 375 Artillery motors, tests for. *25 | Business men technically trained —Magnifying signalling cuereans * 4993 | Gasoline rock drill 340 
AERONAUTICS, ACCIDENTS Boston Automobile show. ..... . 266 —Morrison’s lead storage cell 247 | Gasoline situation 459 
Military aeroplane accidents 512 —— Euro . - + 48) Cc —Notes 27, 63, 135. 151, 193, 219. | Gasoline substitute, prize for 165, 197 
Ge rman dirigible ** L.Z.15," destruc- ‘ar bodies, development ja #28 | 239, 283, 305, 351, — , 427, 447, 467. | Gastric troubles, treatment 192 
313 C ar bodies, queer ; #204. 264 | Cableway to Col du Midi. . : 27 settee dita 487, 535, mee 5 Gatun. See Panama Canal. 
—< a i io , otive —_ ine * 5 
see Sitios AnD |— aes sag | Cableway for transporting locome ete 4ng | society fr civic Development, 304 | eRe Rae 1 ee 
re aaerton Ay awarded to Curtiss...171|—Commercial vehicle for smail con- | Calculators, lightning. . 354 | — one effect on water. ........... 2 | | Gear, speed, variable #488 
Oakwood Heights, meet art 0 cerns 76 | Cali exact measurement with... | #495 | —Statue of “Electricity” 7 eS o1 Genetic research in Great Britain 554 
Record journeys 558 | —Construction, trend in. . .. .... 46 | Calorimeter, respiration............. 16 | —Storage battery ——e ‘ements. . sais Germ of infantile paralysis 354 
AE RONAUTICS. MILITARY A 'N- D -Cylinders, removing scale from *339 | Cameras. See Photography. ay insu ees aA; ‘ Girder, bridge, transporting °248 
NAVAL —Devises that help motorists. *39 | Campanile ot 7 OE see #152 | — iso E ee pparatus an d P- Glass « natting by electricity *1i 
Accidents in U. 8. army 512 | —Electric cars, price list . 46 | Canal, N. » *377 | penenees. Ele — in on Class, emoving paint from 128 
Achievements of military air craft. . *306 | —Electric and gasoline comparison. .-_ 62 | Canal, Soomame See Panama Canal. *ower.—Electric Railroads. Gnome engines. See Internal Com- 
Aerial navy needed in U.S 330 | —Emergency tanks *39 | Capitalist and inventors . . .287 | Electroculture © jest 9, 472. 520, 5 bustion Engines 
Aeroplanes, army 127 End dump bodies for trucks *372 | Carbureter and air valve 309 | ., h Py ame SOF $36 oe ore Golf course, gas-lighted *543 
Balloon torpedoes *533, 538 | —Fan belt drive, adjustment .*39 | Carnegie Foundation for the Advance- | Elements on the s ae, teseeens 69, 154 | Goniometer for microscopes *271 
Bombarding with dirigibles 574 | —Farm tractors, small *518, 534 ment of Teaching............ 326 | Elements, origin of t ti “+ i seteeeeees me Grains, misnamed 374 
Curtiss military biplane *240 | —Field kitchen for Russian army *500 | Carob bean tree................ 42,174 | Ele ph inte, ea age On OF.......... 6 | Granite cubes, shaping 174, 267, 309 
German dirigible “L.Z.15,"’ destruc- -Fire engines ‘ *408 o ascade of stone *316 ephant Butte dar . = ~ | Granite, some facts about 107 
tion 313 Flywheel motor starter : *12| Cathedral, Winchester, foundation - evators, a ar y . 233, 55 | Great Britain, earliest inhabitants *6x 
—Guns for firing upon air craft *247 Freight and baggage trucks. . .294, *340 "428, 559 | Embankment, largest - eget 1 6 | Greenheart timber 338 
—Hangars for military uses *69 Future car *28 | Catskill water brought to New York... *198 neg knowlec +e os” Sat oa Grindstones, tool holder for #495 
—H ydrogen for dirigibles 83 Garbage truck, Parisian *455 | Cave of stalactites repcotneed. .++++.,%10 | Energy a “2 » atllizath ar ** "308 | Gulf stream, effort to divert 150 
Military supremacy of the air.—I Gasoline and its substitutes 276 | Cellars, flooded, pumping out. $408 | EN CANERRING utilization of........ 3081 Guns. See Ordnance. 
—Mining the air : *533, 538 Gasoline and kerosene situation. 459 | Cellini, Benvenuto,{portrait . .*159 G b Ch " #237, 242 | Guy wire, attaching to pipe 583 
- Monoplane v. biplane 263 Gasoline cars, price list 44 | Chain, magnetically supported. *90 | — rie oy ee manne co eo baa Gyroscopic action of Gnome engines . 31 
Navy flying boat 475 Gasoline, decreasing supply *38 | Chair making, 100 years ago. 3143 , ,o ucts in New Yor! bee 01, $201 Gyroscopic control for aeroplanes 393 
« > +: i > a al "4 FD, WARPED. weer ewer esr eerste lar > q 7 
—Tripolitan and Balkan campaigns *306 — ps TA a cost pt eee ao - | —Agwan Diam, enlesmementon.. #140 | Gyroscopic stabilizer 61) 
—U.S8. army require me nts ’ a 219 ones teuaiianaaee . . Sas | CHEMISTR Jos aoe g | —Bernese Alp ine railway... “#455 H 
“ — a Ae Ee anc pea motor trucks, cost 62,§*70, #586 ‘Alcohol. i) Sntenches IE ...529 —Brid e ier, trangooriig. ‘oa 
AERONAUTICS, PRIZES Ignition devices 513 | —Bread chemistry. en a ee aie 5 8149, tee | Hagenbeck, Carl, death of 401 
—French prizes. . | 558 James four-cycle gas engine #456 | —Chemical balance and fire waste. 234 | — i ‘or - subway.. 192 | Hair, vegetable 434 
London Daily Mail prize 331, 420 Kerosene and heavy oil fuels. . *38, *246 | —Manufacturing problems......... *577 I ritz i i Sa alata Hallock, William, death of 509 
Prizes for safe aeroplanes 520 Left side steer and center control —Oxygen, manufacturing. ...... . > aa yr ey congress 5. Hama waterwheels +169, 172 
See also Aeroplanes Balloons Lock on gasoline feed — Soldering flux, chemistry of... ae = T A C. death eesee * i, J. B., death of 144 
and Airships.— H ydro-aeroplanes Logging with motor trucks...... | —Urbain's researc ihe Geese 332 | BE Sonik wot German Reanpern for parcels post 243 
AEROPLANES ‘ Machine for crossing desert. ....... | Chestnut blight, fighting. canae -+.. 9314 —Seeeieiee er Germany. . angars. Sce Balloons and Airships 
Army aeroplanes 127 Magnet for saving tires.......... Children taught safety potasigten. oe =e Pp Mee it Fm Harbors. See Rivers and Harbors 
Design of aeroplanes 197 Military automobile gun Cholera granary.......... 6 | Need of he ically Seabed ates Harlem River, tunnel under... . *281. *280 
Drzawiecki tandem monoplane *137 | —Motor ‘bus v. trolley | Church on motor trucks >: e oe . Harnessing nature 304, 408 
Fabric wings, fallacy of 431 Motor-driven commereinl vehicles | Circassian walnut. . . 2 N. Y. State Barge Canal Harvard U niversity.. 153 
Gyroscopic control, successful test _ 393 76, 182, 294, *382, *500, *586 | Civic Arts Building—model. 5 | =i “en 83, 100. 151, 103. arvesting wild rice. 265 
Gyroscopic stabilizer, Sperry’s 511 Motor truck costs 294 | Clock, phonographic alarm — = 331, 351, 393. ‘447 ead cooling apparatus. #310 
London Daily Mail prize. ~ 331, 420 Motor truck industry 384 | Clouds. See Meteorology. = 283, tetas - torca toe beidee eat, effect on life... . 170 
—Monoplane, automatic stabilizer . . *137 Motor truck queries and “om, sane Qivge end Forth canal yan = +283, 451 oO: yoone oe 543 | Heavens. es Astronomy. 
’ ange ' 9 Motor truck researches 294, 385 ‘oal col at low Ceperet ures. weet eee ws : , ereditc ‘ect of X-ra 
seers cone owe gg = $30 | — Motor truck savings 182 | Coal mines. See Mines and Mining. —Prizes offered by German societies. .144 | jf indu ndu pilgrimages, sanitation 
Stability. ccramalennie 134 Motor truck with trailer oo MUMS CINE IONE, 5 oo ov 50ncbs ces nn des *1 —Retrospect of the at eeces ener strap 
iaiaiiom uimenbnen Sen ons #240 Motor trucks, composite list. 72 | Cocainomania at Montmartre... .. |: . —Rock removing mac : Sake enta ohana Gas Pex obese . 
Transatlantic fight ea 420, 446 —Motor trucks in Porto Rico... . . . .586 | Cocoons, color of................... ss Valley ~ . eit ome laboratories : 
Wright patent case, decision 73, Motoring on ice *172 | Coking coal at low temperatures. —sui a autogenous meta *580 orse Vv. motor trucks, cost. 62, *70, 
s Iso Aeronautics.—H yar ‘na —Motors, testing in factory *284 | Col du Midi cableway.. GEMB. cree, 8 Horse trucking cos a 
pin aeroplanes . New York show—1913 86 | Cold, effect on life.............+.- as —Testa for mechanical strains... -.. 554 He ozecs, reasoning powers. 
Cc TERY. —1913 car 26 | “Cold lights” 138, 48 489 a - me cel NRA EE Hub, shock-absorbin, 
AGRICULTURAL MACHINERY. (4, | “HOSS. -- 35 sop: aii dads S31; 30 Collier trophy awarded to Curtiss..." 171 | = Tunnel under Hudson Hiver. 28%, #286 | Human factor in safe transportation 
Parse tractors, anal *518, 534 427, 467, 509, 575 | Co air as Protection to war. ENGINES. ‘ Hunger strikes... ... 
¥ line 4 oll 5 farm —Oil in original packages... . 227 | iiecc0ehe tment *261, 266, 37 5 Diesel locomotives...........-+++; : Hydraulic gear for marine turbines 
a *1 is 119, 120 | —Omnibus, six-wheeled *264 | Sean See Astronomy. —Fottinger transformer +4 ydraulicram..... 
Orchard tractor *518|— oe ertoading the motor. pe 197 CONGR ESGES. tin = oo. engine, new........+.+. ydraulic variable speed gear 
31 *ackard cars, correction of prices .. ——Amneriee TRGOG. ... 2. ccccccccccel 936 ~ $an 5 heat” ally Tool e156 HYDRO-AEROPLANE 
Traction engine economics of #114 | —Partnership use of cars | —Franco-British Scientific Congress. -467 | — — Tabi for Gitian power house... . 2150 | —Jeansson double biplane #432 
AGRICULTURE “Pelee Het of Ameriows > vars ok —Ghent Food Congress. ...... 2) Er a a nd oil. See sei —Meet at Monaco *402 
Apple trees, ice used to save 139 44, 46, 197 | —International OC ongress on School es ~~, an Bn By B —Navy flying boat 75 
Bees insured 259 | —Price list of motor trucks 72 Hygiene. . 396 | Erie er de — Chicago 450 | —Transatlantic flight. . 420, 446 
Columbia University, course 128 Priming device *39 | —International Engineering—i915_. .509 UC cana o 3 nding os00 cam —See also Aeronautics —Aeropianes 
County Agriculturist Plan 124 Rates for motor trucking 294 | —International India Rubber........509 | © ee is Hydro-electric plant at Gatun 16 
Cream separator, invention 262 Rear spring supension *39 | —International Union for Prot ction i x, we — 4 is Hydrogen for airships. . &%, 539 
—Electroculture of plants ~Repair suggestions $583 of Industrial Property | —Social — s a Hygiene, school. . . . 36 
239, *472,. 520, 574 | —Secor-Higgins sy —y for engines. . *246 | Cooling apparatus for —s head. | aces pecinem treeecece 
i a * —Shock-absorbing *318 | Gor mines in Africé............ Evolution of worlds... a. pap ere a 1 
—Food supply. increasing oa Smallest *408 Cork pasar and its “ees rh Rie eS: Exposition, International Building, 
- Praiet penn, Soh ing fertilizer 377 | —Solvent for compressed acetylene. . .403 | Cost of living and science 486 | Leipzig... ..-.- eee eeeeeeeees 200 Icebergs, device for detecting. .. 584 
—Genetic research in England 554 | —Stage lines. . 294 | Cough lozenges as safety matches. 435 F Teo boats....... $172, 9248 
—Grains and fruits misnamed 374 | —Steel bodies for motor trucks 500 | Cream separation, invention. ...... R 263 | Ice used to save apple trees 139 
—Intensive farming by electricity *472 Steel cushion wheel *360 | Crossovers. § Railrc Illusions, optical #227 
= » farming in Germany *111 Stethescope to locate motor knoc! ~ 339 | Cruisers. See Warships. | Falling bodies, air resistance. Immunity against disease. 396 
— irrigation and ae tricity... *472 | —Street sprinklers, motor *91 | Cube root extracted at sight. . 354| Farm machinery. See Asricuitural. Indexes in scientific books. 192 
-—Meteorological service 563 —Subsidizing by governments 2 30 | Culebra cut. See Foname Canal. Machinery. oa Indians, origin. . 455 
—Meteorology, agricultural 112 | —Tar bonded roads for 500 | Curacao harbor... .. .°474 | Farming. See Agriculture. i #512 | Industrial Arts, Vienna Museum of 50 
i ie h tive for 520 | —Teams and motor trucks 61, 62, 66 | Currency, theory of 486 | Ferro-titanium alloy and steel 51 Industrial need of technically trained 
— ~~ _ _— ese 471 Tire for motor trucks *228 | Custom House appraisals. #244 | Fertilizers. § Agriculture anm stse (. Toe 52. 438, 548 
pene a, EE 429 | —Tires, manufacturing *32 Fibers, vegetable , 327,471 | Industrial property, international 
ahoor borates by spdiens 492 | —Tires, pneumatic, substitute for *360 D — wo . 9455 | union for protection of 426 
Ps h ferti sand fi 3: 3 7 ms. See Fhotog y. aralysis germ 354 
—aeene t6 Traction lines in Italy 543 Daily Mail prizes 331, 420 | Fire alarm, automatic *180 Insulators 4 suspension iy "312 
oe gg go sour ig “a 365 Tractor-trailer, three-wheeled . *205 i rying. See Agriculture. ea Fire control, naval 3883 | Insurance 259 
— 446 | —Turntable for cars. . ...,*10 | Dayton (Ohio) flood . #336, 350 | Fire engine, hand-drawn 543 INTERNATION AL COMBUSTION 
— Rothamstec ex perime nta arm FS , T'wo-wheeled automobile *205 | Deaf mutes. educating #221 Fire engines to pump out flooded ENGINES 
we A ae een. = 198 39 | Decatur's frigate, raising.........._..539 cellars 30g’ oe | —Agricultural use of. . *118-119, 130 
atin viitens fos eaten al fe a 204 | AUTOMOBILES LES KC mc CESSORIES. | 939 = wey ‘ peve at pve. stage and chemical balance 300, th ——_— motors, testing ee + 
_ s s 55 ir filter Dental inlay patent, decision ‘ . —Coal e % 
. te y ~ te —— 120 | Devices that help motorists *39 Neapeduieiem vy. free wi ~ + eee | See a #332 | —Diesel locomotive e328 
ir resistance in falling bodies +429 | —Map holder. . *39 | Diabetes, new light on 430 | Fireproof rooms oo | —Engine using different fuels *228 
py beng yo pee Airships. | —Oil accelerator Jas *39 | Diamonds, artificial 430, *515 | Fi ~ — onan «30 | —Fly wheel motor starter 12 
‘aiavene ‘lock, phonographic *456 | —Overheating telltale veeee 48 pict and electricity _ 10 | Fishing 7 a. #380 | —Gasoline as a fuel. *38, 165, 197, 276, 459 
Alarm, fire, automatic *180 | —Radiator cap . .*39 | Diseases. See Medicine and Surgery. HA peed ro AES Ny Res —German motors, tests for 196 
»indee justry 7,113 | —Wind — Pwith slit.. *39 | Diver et. cathedral foundation oating isian ¥ w0.s.s 8 —Gnome engines, gyroscopic action a1 
Aleohol, industrial es "529 |—See also Agricultural machinery.— *428, 258 -, Meteorology.— Mississippi —Hligsins carbureter +246 
| eammamepee | erie on “180 | Floors, unpolished, to war. igo | felon devi isa. 8k 
pen g10 i  opectiaben 502 | Flow of gas in pipes, friction , os ’ L J =a 
Alpine rants Bermese “Sa B pos. . Desch ercay : saan Flow of a owen, measuring *268 | Kerosene and heavy x x. 
—————— paintings *142 | Babylonian excavations. . “eee, saaz | iste guide for lettering.......... *143 re preserving . 4 —Low engine #436 
a, ene oes | ech via, purifying “Bat | ee Seeernee..---- 2338 | irly book, moth-proof 4999 | —-Séegnetem Ser pistons ent aytindes 
. 237, 242 | Bacteria, purifying. . ‘ Drill stop and pi oes é > 509 
Eeeanes ana patrol wagon e316 | Bac seoriology and hea #540 | Drill, rook, i. POE ee sae +340 | Fly-wheel motor _— an —Marine and land engines 204 
Ambulance, street car *316 | Baggage handled b eiee once. . *340 | Drinking fountain, sanitary........ *91 | Fog gun, a rs SDE SSRN ERS 204 | — Motor from telephone ringer *271 
maven ibraries, special "es 55 | BALLOONS AND AIRSHIP Dry batteries, tomake........... .435 | Food for animals from table re SST =~q | —Power from testing plant, utilizing . *408 
American li praries, special resources... 55 ~ Belkoon serpedons #533, 538 | Daseamd'e “cold light” “188; 486; #489 | Food consumed in N. Y. city. . .*! 579 | Oe aperetell Go #340 
AMERICAN MUSEUM OF SAFETY Brucker's transatlantic expedition *356 Food congress, Ghent. / —Secor-Higgins prereretlng "246 
—Edison receives medal from *90 —_odnanen for airshi 83. 539 E | Food supply, increasing............. —ilencer for ean enaines a4 
—ScIENTIFIC AMERICAN medal aw 2, a =e pak ph tag eens tt rh —Tismer engine 2228 
ed ‘ * Sete sws *143 | —Burl on walnut tree.............. ln. : : 
—Journe Le lin’ 449 | Edge tools, sharpening —Transversely mounted engine i 
i cis ts rin 0 | — Sey ae aa iii eee | — eee — Troubles, location of mde easy "#84 
, 7 781 +49; EDUCATION ae epi — See Automobiles 
Amundsen, Roald , v3 pet te oy AE 2356 —Agriculture at Columbia University .128 | —Chestnut blight, fighting... . 314 See also Auto loos eateane #496 
rr > #265 Seaworthy basket... 35 er | Internal combust I E 
Andes—*‘Snow of the Penitents’’.. . 265 | ~ BE ge yy nn GR RE — Agriculture in high schools........ 5 554 | —Common woods, ignorance about. 153 | ONVENTIONS 
Anesthetizing ides hine “4¢e | _ _. Military and Naval. —Astronomy, method of teaching. . .*557 | —Decline of native trees in cities. ‘537 | —Automatic stop prize 67, 282 
Animal psycholog *454, 502 Balkan campaign, aircraft in. *306 |—Carnegie Foundation, 7th annual —Dendrologist, definition . ao | odieiel naten #12. *144. *i60, #228 
ANTARCTIC E XPE DITIONS. Bargecanal, N. Y.State........ *377 report....... 326 | —-Dwarf trees, to make 4 *249, *272. *202, *317. #340. *260 
—German expedition 263 SG Td. cuss vac soe . 66 | —Co-operation in educational effort. +188 —Floods prevented by reforestation. 5; #380, *436. *456, *476. *496, *544 
Mawson expedition - 222.535 | Barometers, human...........-.--. 556 | —Embroidery of knowledge........ . .486 | - Greenbeast Cimber 270 | —Franklin Institute treasures *473 
—Motion pictures, Scott expedition: | Barometer tubes, J fill. ..sss..ee 11 |—See also Technical Training. —Logwood trees S70 | —Genndte cuban, unnanine for. sha 
= *593. -*560 | Bath trust patents iene: 412 | Efficiency Engineering. See Scientific —Moss, Spanish, ehibiti 559 de7-'300 
—Scott expedition 17 212 Batik pencil, electric. | | #584 M fanagement, —Pennsylv ania exhibition. Fn imhitashiinn conten: sont improve mente 
Scott's motor sledges. 227, *560 - “#247 | E y Roentgen rays....... are trees 4. *166 
is #244 | Batteries, storage, improvements in. 4 ng by i . ND AP. —-tamebaed of India 558 *144, *16¢ 
\ppraisal of important goods e Battleships. See Warships. EL ort UM x PARATUS A oe Federal control of forests. . 134 | —Moving and talking pictures *84 
Aqueduct, Catskill 198 | Bed, out-door Soreity houses........ *513 ANC —State v. ederal om rol of f B. . 136 | Ons oe th dente aia 
471, 559 ‘ — aonatesd. 371, 491 —. growth of é 112 bere een” Seles 4 
Arch, history of Bee insurance. . . 259 Auctioneer. _ * " fertilizer to 377 | —Price maintenance 374, 508, 545 
ARCHAEOLOGY. Beer, clarifying. . gga To) a oe "RR 584 applying fertilizer to... . 283, 451 | —Prizes offered by German enginser- 
—Altamira wall paintings Bench vise, quick action.... *292 | —Farm uses 472 Forth a and Clyde canal . A. ing societies 144 
fe B ° Fottinger transformer . 536 1 
—Arch, history of Bibliographical institute... ° . 262, 431 | —Glass cutting, electrical method... ,J11 | Fotting — 291 |—Screntivic AMERICAN prize for 
—Art of prehistoric man Bicycle, automobile ae *205 | —Meat slicer with knife sharpener. - $228 Fountain, drinking. . by pom 512 
—Babylonian excavations 24 | Bicycle for blind. .... . ° 352 | —Motor from telephone ringer. . $27 1 vouts, : ing Eee 2173 | —Selling 476 
—Origin of man, new evidence . *68 Biplanes. See Aeroplanes. —Safeguarding machinery 333 Fran! 4 yy a de my ‘ ‘ Hh —Faered : B75 
ARCHITECTURE. Bit for boring straight hole. . *495 | —Safety lamp for miners .*90 | Free will v. detern 594. #340 | —Wrapping machine, needed 52% 
Tenic , 5 * brush *455 | Freight handling by motors. 294, *3 “ 
—Campanile of Venice, new 152 | Blight, chestnut tree. ? 314 A #205 | —See also Inventions.—Patents. 
—Civie Arts Building—model *205 | Blind, multicycles for . #352 —Starter for automobiles. decees an peeren et iow ‘boas rem 210 INVENTORS. 
—Panama Canal *136 | Blind, N. Y. Association for the . #448 tatic electric motor... ... sie ma berc *91 Capitalists, co-operation with 287 
—Woolworth building *217, *224 | BOATS ELEOTIC Re ion aa 8, 486, $480 reg Age mee est 192 Fritz, John, death of 1e2 
ARCTIO EXPEDITIONS. -Ice boats *172, °248 | —Dussaud’s “cold lights”. . 1: * affect tash eile 330 Hammond, J. B., death of las 
—Canadian 240 —Motor-boat races, timing. . . .223 | —Gatun power lant..........%159, *316 | Frost, — a, = pe wom Tomenen. fathers. daatnat 220 
—Schroder-Stranz expedition 313, 535 | —Motor Boas Show New \ York.. +. 201 -- poles. poctenten fore pened fe Fruits, misnaimed 8 . 374 poe ap Ree 262 
D y Steam box for bu: : noes — Sbitity . 
Fenn ee — —Ree'a = Hydro-ecrop janes.—Steam- —Reliability requirements and ‘costs. .392 | FUEL. on ze. T.8. os = ae “tbh bi; a0 > 
Art of prehis istoric man and Ships.— Warships. —Rem pomote contest of circuite.......... 305 | —Coking coal ot jew tom tem tures. + <5ee —Notes...... , ye 3, 
Artesian wells Pau heeseceviessevabs Boiler, yt 4 repairing........... *583 | —Rubber shields for linemen........ 248 | —Engine using different kinds....... 























SCIENTIFIC AMERICAN 
































yhenomena from a balloon 


ORDNANCI 





llery motors, tests for 

—Automobile gun, military 

Broadside cont l ne-mar 

Dog-drawn artiller 

(jun for firing upon aeroplar 

Giu bursting 

0” ma trol of < cuns 

Prematur on of shell 

I je ‘ of 

t nee-f t bb 

















Speed gear f ins 
I 
tmx 4 
P 
aci fl ast attleship protec 
1 ne as 
. " ; t 
pr 
‘ im 
LNAMA ¢ 
\ brose ( 
\ imetr 
Architect 
F { 
r bra 
fu ra, sl 
Free tolls t« merican ship 
(jatun power plant 
Ke t views 


Scrap heap of French machinery 
re rt 





I nitting vast wise 
re ypaqgue, to see through 
per for artificial sponges 
achute for aeroplanes 


4 fantile 
post, maximum parcel 
post hampers 
ree post law, r sion 


post tunnel railway 


missioner, annual report 








yew sliding, pr 

Ss aries, comparison of 
ATENTS 

Bath trust patents 

Defense of brain propert 
Dental inlay case, decision 
Equity rules and patent causes 
Exp «i patents 

Filing fees, increase in 13 
I wand his reward 

I al notes 


21, 361, 413, 4 
Licenses, compulsory 
Monopoly, nature of 
Moving and talking pictures 


National wealth due to inventions. 

















* 
134, *43 
l 


4 
















































‘ SISSIPPI RIVER Oldfield bill 
ir flood nt ‘ ) 62. 82. 108. *160, 170, 238 
) fi ) Phe 
r | } at ° is Pri 4 ys 
Hea ‘ ) Price maintenance and merchandis 
I t f f ° 166 ng 
M M ip} t soe Property rights erhead 
Na alt 10 Recent assaults upor t 
i flood 262 Sanatoger 74 
° ’ Sewing machine 
R i nfine fi ite Stephens bill 
: " ‘ rrade-mark n s 22 
siat rrade-mark 
~ N x iff i ’ Wright seropla Ast dex 
1 i i U nrecogr ed patent right 
See als I t $ I entor 
| See A pla W ibe 1 ar lance 
Ml *159 t See Roa 1 Road 
1 I t f *Ol W 
I See As Pet Ss Ca “i t “ 1 
fu yw 1|P snow of the 
R ‘ al ’ nsylivania U.8 t hi; 
ik vlecig ) is, Statue at Florer 
I dot N ifled cascack 
i ‘ Phonograph alarm . 
M I ab 4, PHOTOGRAPHY 
M f fly bo« *380 Cold light f 
10TIK PICTURES 
‘ Fas 
H " apl *544 
s Antarct xpedit *560 ew 
I *64 
I es atura J ctures 
1 i *s4 oO remove 
i See Boa Skyrocket carry camera 
1 = \ Shit camera 
I me * 50K Pelephotograpt! 
1 1 PHYSICS 
M k s \ Air resistance fal woctie 
‘I ‘ ° na 1 the pl N 
I See Aut wbiles Willia 1 h 
( Eng latt s sis of 
1 wfall Molecula i 1 origin 
{ - “2 ‘ 
1 4 Ss, stu rf 
i r sent i llusions 
71 s of waves of 
{ he bl *352 I st s 
{ <l of t al ed 
12 
f Tect logy and I al Pia 
: 0} Pic 
ergy, conservatior s 
#29 Pier 
1 w unit of power 112 Pipe 
Pile 
N Pla 
Pla 
AL HISTORY Pla 
‘ f »| Plow 
Fish } t and stor »| Pneu ory 
Fish el 4 Polar expeditions See Antarctic 
Hag < ‘ leath of 401 peditions Arctic Expeditions 
I w fist *91 | Polar regions, nomenclature 
= . *179 | Poles, protection of 
<4 he *316 Potash fertilizers and frost.. 
at harnessing 308 | POWER 
AVAL AFFAIRS Engine testing plant, power from. 
Battle crusiers, advantage 139 (ratun plant cooscces MIE 
I pn U.S. navy disastrous. .215 (;enerated at mines ° ee . 
I t plans 478 Solar plants #58, 
t ! and le al $51 lransmission at variable speeds 
n ‘ growth of *24 Unit of, new . 
al se and American nav See also Electr Light and Power. 
*537 . 
Naval reserve 1v2 f gs 
Pa oa te 401 IR. cccceceseces 
' . { ! i 
471 biles 
i pect of the year 1912 2 of patents 
Submarine lin for messages 14 374, 508 
See also Aé aut Milit and a  éesen ae 
Nava Merchant Marin tickets 
tary Art and Science Ord 
Warships 
ichadnezz alace of ° 
EW YORK (CITY 
\ ts, 1 *191, *201 
A tion for the Blind #448 
\ t how sé 
« 5) Building model *20. 
Fox ed dail 579 
M “ 211 
ier p y2 K 
Sewag *490 
Subwa new thod of building Radium, plants stimulated by 
* 154 | Radium a source of energy 
W Dt from Catskills ¢)0x | Rail fastenings 
~ York State Barge canal *377 | RAILROAD 
Penitent« 265 Accidents, cause of 
Accident, N. Y., N. H. & H. R. R 
Alpine tunnel 
o Automatic stop *¢ Ss 15 #39 
Office } ling. ta ‘ #224 Automatic stop prize (N. Y. N 
Ohio flood 6 and H. R. R 67 
‘il cloth, to prevent cracking 42 Bernese Alpine railway 
l engines. See Internal Combustion Block signal and control board, 
Eng « oenonhd ers. No. 20 
See l 
a +} Patents Bridge, sit leaf bascule, largest 
" \ . truction ea7 Diesel locomotive 
O.naha tornadc fication of steam railroads 
Optical itlusion High speed on No. 20 crossovers 


an factor in safe trar 





* 
24 Mail excha ng device 
& . sylvania R. R., train-stop 
Rails, straightening 
Rail iefficienc y 


Retrospect of ar—1912 
Safe travel, standard for 





Self-propelled passenger cx 





243 Signals and stops, aut 
60 *65, 67, 87, 1 *39 
#488 Signals, audible 
Steel rails, manufacturing *507 


ment 
Steel v. wooden cars 
Switch, automatic 
rickets, machine for print 
rie andr ngs 
rrunk stea railroad 
See also Electric Railroads 


ail fast 







491 ain See Mets 

103 n, stage *369, *37 
67 n, hydraulic 

128 msay, William 

142 | Range-finder, single instrument 

179 | Reclamation project. *285, *310, *4¢ 


Red light preservative for milk 
242) Reel, fishing 
82 | Refuse, fireproof rooms f 


136 | Reindeer in Alaska 
155 | Reserve, naval, for U.S 
43 | Reservoirs to control floods 
2 113 
13 | Respiration, artificial 
159, *316 | Respiration calorimeter 
*432 | Rheostat, water 
55 | Rice, wild, harvesting 
108 Rio de Janeiro" —battleship. 
430| RIVERS AND HARBORS. 
67 Aswan Barrage 
20 (uracas harbor 
‘ Floods and river regulation 
*451 Flow of a stream, measuring 
243 Levee system, merits of 
574 Levees, are they a failure? 
*4 Rock removing machinery 
*492 Rotterdam harbor 
Tunnel for diverting river 
12 See also Mississippi River Panama 
426 Canal 
218}; ROADS AND ROADMAKING 
t18 Abuse of good roads 
| American Road Congress 
Buggy as destroyer of roads 
Europe's good roads 
Good roads movement 
Granite blocks, shaping 174 





Tar bonded roads 
Rock drill, gasoline 
497 | Rock-removing machinery 


108, 170 | Rock strata, latent pressure in 
243 | Roentgen rays for testing eggs 


*64 | Roots of numbers, extracted at sight 


414° Roman Campagna, rehabilitating 


















d Su f 
al History, | 







—Frithjof monument...... 
Marcus Aurelius, statue repaired 





Sea waves, counting. , 
































Spikes for railroad rails 








Screw spikes v. cut spikes #510, 


im, waste, detection 
AMBOATS AND S3SI 





Steel rails, ferro-titanium treat- 
* 











Ship-cleaning brush 
Thousand-foot ship 


























Standardizing highway construction 





See Medicine and Surgery 


Suspension insulators 


*312 ' X-rays, hereditary effect of , 486 
Swift, Lewis, death 1 





it Switch, automatic *340 
*248 | Syrian waterwheel *169, 172 
ats Synthes f matter *226 


T 


rable refuse for animals 

abulating machine coee 
ilking pictures ere *6 
steel, mending 

nded roads 

























































































ea testir 
4, world's production 
s i EKCHNICAL TRAINING 
$1 Business men technically trained 548 
s Inventors 431 
! Industrial need of trained men .2 $38 
16 Municipal need of men having 342 
4 Scientific manufacturing opportuni- 
*143 ties 252 
s Vienna technical experiment station.139 
*405 See also Education 
s4 TELEGRAPHY 
) Morse signals, London to N. Y 192 
° Singing of wires 337 
96 relephotograph colored *272 
See also W relegraphy 
| relephone ringer, motor from *271 
*5 TELEPHONY 
ON Intensifier for transmission *544 
is6 Loud-speaking telephone *5064 
$26 Pipe-line in mines 35 
218 lransmitter without mouthpiece s 
22t relephotography, colorec 
171 Textiles from kapok fibers $27 
Thomson, J. J *226 
» | Thunder, stage *369, *373 
$ | Tickets, machine for printing *249 
* Tidal theory 164 
226 | Tides, power fr *317 
2 I and rail faste r *510 
12 | Time and the 446 
° riming t 223 
rin 338 
I Ss, a le See Automobile 
rol co, antiseptic properties 401 
- Tobacco, disintoxication of 347 
C= I acco, fe ippraised *244 
roolholder rindstones *495 
rool chest 1 proof *583 
Tox edge, sharpening *143 
fools, machine, improvements in 
~*117 | *144, *160, *180 
si 7 pedoes, automobile *1, *8 
| Torpedoes, balloon *533, 538 
238 | Torpedo boats. See Warships 
rractic See Agricultural 
s l <3 
*s4 Prac 
rra *536 
bie I wer *536 
2,2 I 
° », T tan campaign, aircraft in *306 
*4 Trol s See Electric Railroads. 
I notor. See Automobiles 
. — tlosis remedy, Friedmann’s 210 
Tuning fork, constant vibration *248 
*159|7T 1, Alpine 443 
‘1 Funnel for diverting river *288 
*O1 Tunnel railway, parce! post *4 
*10)7 el under Harlem River *281, *286 
179 | Turbines. See Engines 
t Turntable for automobiles *10 
*469 | Type-setting machine, inventor of 229 
l'ypewriter, automatic *194 
or I ‘ °} 
( I ew 713 
t | Typhe 108 
#540 
*400 ] U 
Hiv) | S. Army See Military Art and 
*] 
ps l S. Census Bureau, tabulating ma- 
#24 Teste 194 
U.S. Custom House appraisals *244 
U. 8. Dept. of Agriculture, Bulletins. .120 
U. 8. Document Office 529 
- U.S. Navy See Naval Affairs War- 
*544 U.S. Patent Office. See Patent Office 
Vv 
\ s and serums *540 
\ *360 
a289 | y ! 334 
—_ mot See Automobiles 
5 New Campanile 152 
en, | Vienna Muse of Technology and In- 
tria ts 0 
amet a technical experiment station. .139 
- \ arine 14 
a * | Vis h, quick action 
Pye Vise f holding screws 
wen | Vis inder water *469 
*143 w 
on Walnut, Circassian 32 
“+35 | Walnut-tree b #408 
8 Wall painting Altamira *142 
<0o3 | WARSHIPS 
159 Battle ru °24 
*1 att 139 
B i *402 
#428 Ca FAG 
é 4 I m cd 
er10 *261, 266, 375 
, Decat ite to be raised 3a 
*314 I ire ht developments . 370 
I and "ana 283, 451 
#91 Italia 1ip Dante 
11 OR neta 
ea7e J ese 1 pe ft 
*10 sdnought 
ress used for 
#180 S. brig, raising *580 
U.S. battleship. .*173 
: guns *48 
78 Submar cruiser, Russian bs 
#724 es, guns for . 
*511 messages 
-~” > *7 
o2 ~ igner 
2 . Ordnance. 
e276 proof rooms for *332 
> tor *180 
lectricity on *271 
* RK 
am, measuring *268 
*4 450 
330) Mauer embankment, Germany 107 
Public water power, harnessing *310 
#229 Waterwheels of Hama *169, 172 
*-,9 | Water-softening methods $04 
“ | Water supply, N. Y. city .*191, *198, *201 
£40 Water, v yn uncer *469 
>4) | Waterwheels of Hama *169, 172 
+12 | Wave motors on Pacific coast *476 
- | Waves of sea, counting 53 
o | Weather Bureau See Meteorology 
174 | Wells, artesian 103 
24 | Wheels, spring, 113, 197, 243, 267, 335, 375 
1 Whip” and its mechanism *81, *89 
* 16 Whirlpool, frozen *10 
: Whistles, shape and sound *542 
*247 | White, William 238 
~"" | Will, free, v. determinism 87 
Williston reclamation project *310 
Winchester Cathedral, foundation *428 559 
Wind, stage *369, * 
Windmill, future of *3 
Wind motors *317 


Wind. See Meteorology 
WLRELESS TELEGRAPHY 





*91 Flame detector 471 
"112 Horizontal antenna 283 
13 Lighting light buoys by 219 
*179 Longitude, determining 174 
=I 1 Undamped v. damped oscillations .513 
Wires, singing 337 

39 | Wood preservative, silicons 401 

» Wood steaming *339 

*107 | Wooden poles, protection of 173 


+244 | Woods, commercial, ignorance o 


f 
Woolworth building *217, *224 


317 | Wrapping machine needed 529 
+316 | Wrench, socket, to make *143 


. 1 7 | Wright aeroplane case—decision .273, 375 
466 x 


66 X-ray pictures of micro-organisms... 





en 





1913 


June 28, 


SCIENTIFIC AMERICAN 





W ood- Working 
Machinery 


For ripping, 








cross-cutting, mi- 
g, b scroll- 








or working 
Send for Cat 


woot 


Seneca Falls Mfg. Siee 
$95 Water Street, Seneca Falls, N. Y. 


re the result of 

experience 
00 a es | Se b ast! an Lathes 
ave been on the/ 


AND 15 INCH SWING—C AT ALOG a Paan 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


For Gunsmiths, Tool Makers, Ex-| 


povtaeantn & Repair Work, etc. 
| 


From 9-in, to 13-in. 
Arranged for 
Steam or Foot Power, 
Velo« ipede or Stand- 
up Treadle 


W. F. & J. Barnes Co. 


wing. 


1999 Ruby Street 
Rockford, lL 








GROBET | 
SWISS FILES 


EE i 





ner high-class 


= — = ind o | 

I ire show ‘THE TOOL- | 
MONGER ” its 462 pages, and will be 

receipt of 8 cent | 


stamps 





MONTGOMERY & CO. 
105 Fulton Street 


New York SY 


“RED DEVIL” GLASS CUTTERS 








T= | 


No. 024 


tall iw thawhel” 


Koy 4 







Kee i te nt G ase ( 
elt toe and « 
apaasdeae sl ter 





w 
te one only REE sample # ° . 
SMITH ‘& HE MENWAY co. 139 niles St.. New York City 


WEL DRILLING 


MACHINES 


er 70 sizes and styles, for drilling either deep or 
shall w wells ir ony = tots rock. Mounted of 
wheels r n « th engines r horse powers. 
“trong. simple and “iar le Any mechanic can operate 
them easily ! for catal 


WILLIAMS BROS., Ithaca, N. Y. 












Starrett Patent | 
Builders’ Combination Tool 


. n angie indicator. Weight 


4 








THE EDISON trove: 





How us constructed, how much it will cost, is it prac- 
tical from an architectural and engineernng standpoint > 
These and other important questions relating to the struc- 
thorough, illustrated article 
Price 


ture are discussed in a good, 
publishedin Scientific American Supplement 1685. 


10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc., Publishers, 361 Broadway, N. Y. 














LET US BE YOUR MANUFACTURER? 


We are expert mechanics. Most.complete equipment 


for the manufacture of metal specialties and special 
machinery. Can develop and simplify? your inventions. 


THE NAGEL-CHASE MFG. CO. 156-170 EERIE ST.cHICAGC 





Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY .. . 


E. V. BAILLARD CO., 24 Frankfort St., N. Y 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0 





Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. co., ** 
WANTED 


in making 
sert work 


CHICAGO 


To manufacture METAL 
SPECIALTIES 
te. 8 — and 

plete 


20 years 
Special 
equipment 
WORKS 
Clinton Stree hicago, Ill 


experience 


Machinery. Exe 
NATIONAL STAMPING & “ELEC “xe 





~—-* 2, 412 So 





M. P. SCHELL MANUFACTURING CO. 


ar ufac turers of Special Machinery, Patent Devices, Metal 
Arti les, Tools and Dies Gear Cutting, Punching Work 
Models and Experimental Work. 
342 Howard St. San Francisco, Cal. 


LUBRICATES*s2 
ANYTHING “ieee 


118-124 North Clini 


BEStY ACO FUISSILUSA 


567 W. Lake St. | 


(Concluded from page 588.) 

near the 
map, and the 
the northeast cor- 


circle of Corona Borealis is 


corner of our 
star Vega 
With these as guides the other stars 
found. 


northwest 
bright near 
ner. 


may easily be 


The telescopic observer will find much 
of interest in this region. in Corona 
Borealis ¢ is a nearly equal pair, separ- 
able in a small telescope. 8 and 6 Ser 


| pentes are also separable with moderate 
| power. 
In Hercules we may note the bright 


stars 6 (whose 


double 
moving in different 


components are 
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the 


and 


principal star being brilliantly 


but 
Herculis 


the fainter easy doubles p Her 


eulis, A (with contrasted 


and « Herculis, whose 9th magni 


colors) 
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double, but separable only with a power 


ful instrument. 
The 
esting 


bright star ¢ Hereculis is an inter 


binary with a period of 


but the unequal, and little 


so that 


components are 


more than 1 second apart, a tele 


scope of at least six inches aperture will 


them well. 
north of 


be required to show 
About 5 
thirds of 
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this 
Herculis 


two 
the 


degrees 
the 
a faint object, 
the 


a field-glass as 


way to 7 
which is visible 
even to naked eye, and 


This 


finest 


a hazy round object. 


is a great globular star-cluster, the 
in the northern sky, containing many thou 
The 
which can be obtained with 
falls far short of the 
of the photographs secured with large in 
but it is 
worth looking at. 
Farther 


wide 


sands of stars. view of this object 
a small tele 
scope magnificence 


struments ; nevertheless well 
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excellent standard of comparison, since 
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¢ and 6 Lyrae are wide pairs, resolvable 
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will tell the whole story of the completed canal, how it 
. . ‘ Y ° ; 
will be operated, its uses and value to the United States 
and the world. This will be a number to preserve—an 
inspiring record for the future—when the canal 1s opened 
Panama’s Bridge of Water The Defence of the Canal 
How it was built, how it will be operated is told by By former Secretary of War Henry L. Stimson, _ Its 
losepx Buckuin Bisnop, Secretary of the fortifications and strategic value in 
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International Exposition of 1915, by ELMor Grey. How 
By Emory R. Jounson, Traffic Expert. Its value to it will look, the buildings, the beautiful courts 
commerce, saving in time to the ships of the world. and water-gates, the rich color scheme. 
| : 16 Wonderful full-page Pictures in Color 
BI , . -_ — 
ft | In the tropic sunlight colors are accentuated and made wonderfully vivid. The Panama 
[ Number will have a series of photographs made directly from nature in the natural colors. 
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